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Executive Summary 

Two samples of sediment from New Bedford Harbor were used to test KPEG 
treatment for removal of PCB. The two samples were "low PCB" sediment containing 
400 - 500 ppm PCB and "high PCB" sediment containing 6000 - 7500 ppm PCB. 
KPEG reduced the PCB concentration in the "low PCB' sediment to less than 1 ppm in 
9 hours. It reduced the PCB concentration in the "high PCB" sediment to 4 ppm in 12 
hours. Both reactions were carried out at 165°C. 

Reagent recovery for reactions of New Bedford sediment was slightly greater 
than usual for a laboratory study, probably because the reaction size was greater than 
usual. In gallon size reactions with New Bedford Sediment, at least 75% of each 
reagent component was accounted for analytically. Most of the reagent components 
were recovered in the recovered reagent and the first wash. Recoveries of potassium 
hydroxide were unusually high for laboratory tests, indicating favorable results for full 
scale processing. Residual concentrations of reagents in treated soil are consistent 
with 98+% reagent recoveries. 

In general, laboratory recovery of reagent is less than pilot test recoveries. In 
studies preceding treatment of the Bengart & Memel site, 98+% reagent recoveries 
were achieved in pilot tests. Since reagent recovery analysis was not done during lab 
testing for that site, data to compare with the pilot study results do not exist. In recent 
lab and pilot studies for another site with fine grained soil, reagent recoveries from 
pilot tests were 10-18% higher than they had been for lab tests. For example, the the 
average recovery for DMSO was 64% in the lab and 89% in the pilot. Based on the 
improvement in recovery seen at the other site, reagent recoveries for New Bedford 
sediment are expected to improve as the process is scaled up. 

The cost for processing PCB contaminated soils at the New Bedford site is 
estimated at $80 to $104/ton of soil processed, depending on the volumes to be 
handled, cleanup levels desired and other factors. This cost compares favorably with 
other forms of permanent disposal, along with the natural safety advantages 
associated with closed system batch processing 

This work was done under REM HI Contract #68-01-7250 



1. General Description of KPEG Treatment Technology 

In KPEG soils processing, soil and reagent are mixed to form a slurry. The 
soil/reagent mixture is then heated to 30-180 °C with mixing until the PCBs in the soil 
decompose to lower toxicity, water soluble materials. At the end of the reaction, 
reagent is recovered and the soil is washed with at least two volumes of water. The 
decontaminated soil is then discharged, and the reagent and wash waters are 
recycled, as shown in the simplified process diagram below. 

PROCESS DIAGRAM FOR APEG SOIL DECONTAMINATION 
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The following page is a more detailed process diagram and mass balance form 
for a single large reactor. A multiple reactor system would be used for the New 
Bedford Harbor site. 
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The reagent components for APEG processing include: a sulfoxide, e.g. 
sulfolane (SFLN) or dimethyl sulfoxide (DMSO); a glycol and/or capped glycol, e.g. 
polyethylene glycol 400 (PEG) and/or triethylene glycol methyl ether and higher 
homologs (TMH); solid or aqueous potassium hydroxide (KOH); and water. The glycol 
is reacted with KOH in the presence of DMSO to form an alkoxide. The alkoxide reacts 
with one of the chlorine atoms on the biphenyl ring to produce a glycol-biphenyl ether 
and potassium chloride. The sulfoxide acts as a extraction solvent and catalyst, 
increasing the overall rate of reaction. The reactions involved are shown in Figure 2. 

ROM + KOH DMSO ROK HOH 
(1) 

Potassium 
Polyethylene Potassium Dimethyl 

polyethylene water 
glycol Hydroxide sulfoxide glycolate 

DMSO 
ROK KCL (2) 

Potassium 
Chlorinated Polyethyleneglycol Potassium 
biphenyl polyethlyene biphenyl ether chloride 

glycolate 

Figure 2. Reactions 

Regardless of the processing scale, the reaction system is closed during the 
reaction to prevent release of materials to the environment. Water is distilled out of the 
reactor and collected in a condensate receiver. A trap is in line between the 
condensate receiver and the environment to collect any volatile compounds that are 
not condensed. 

At the end of the reaction, reagent is recovered by decapitation, filtration, or 
centrifugation and the soil is washed with water to remove the residual reagent. The 
number of water washes required may vary from one soil to another and must be 
determined through lab and pilot studies. The decontaminated soil is discharged, and 
the reagent can be recycled. 



2. Description of Bench Testing 

Bench testing consisted of demonstrating the effectiveness of KPEG treatment 
on two types of New Bedford soil, "low PCB" (<500 ppm) and "high PCB" (> 1000 
ppm), and developing a cost estimate for full scale soil processing. The testing 
program was divided into two sections, advance testing in which the reaction 
parameters were investigated and set and bench testing in which the final parameters 
were demonstrated. In advance testing, GRC ran seven "small" reactions and one 
"gallon" reaction. The purpose of the small reactions was to develop the necessary 
analytical cleanup method for New Bedford soil and to establish the optimum reagent 
formulation, temperature, reaction time, and procedures for the gallon reactions. The 
small reactions were followed by a single 1 gallon reaction to test the use of large lab 
equipment in this process. (Normal laboratory reactions do not use such large 
amounts of material.) During Bench testing, two reactions (one for each soil) 
simulated processing under the finalized conditions and generated samples needed 
for further analysis. Table 1 lists all of the reactions done for this project. 

Table 1. Reactions Done for New Bedford Project 

Advance Testing 
# size soil description comment 
1 small low reagent formulation with DMSO, 150°C initial test 
2 small low reagent formulation with Sulfolane, 150°C DMSO was better 
3 small low add vermiculite at 120°C, react at 150°C faster reaction 
4 small low add vermiculite at 150°C no effect 
5 small high like #3 plus replace KOH during reaction inadequate 
6 small high like #1 plus replace KOH during reaction inadequate 
7 small high triple initial KOH, increase temperature successful 
8 gallon low final conditions (3x KOH, 165°C) equipment test 
Bench Testing 
#
9
 size
 gallon

 soil 
 high 

description 
final conditions 

comment 
process simulation 

10 gallon low final conditions process simulation 

The laboratory scale reaction apparatus is shown in Figure 3. All components 
that come into contact with soil, reagent or condensate are glass except for the 
thermocouple probe. The bottom of the reactor is positioned in a thermostatically 
controlled oil bath. The oil bath with circulating heater and associated ring stands are 
set up in a fume hood. The condensate receiver and glass jars for reagent, soil, and 
washes are tared before starting the reaction. Soil, and reagents are weighed into the 
reactor bottom. The reactor is then clamped together and set up with all the 
accessories. 
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Figure 3. Lab Scale Soil Reactor 

Reactions are timed from the start of heating. During heating, slight vacuum 
(<r Hg) is maintained to encourage water distillation and prevent steam from 
escaping except through the vent trap. Water distills between 110 and 130°C. When 
the distillation is complete, the vacuum is turned off. Samples are taken throughout 
the reaction, about one per hour, and analyzed according to GRC's method for PCBs 
in soil. 

After the PCS concentration in the soil has reached the desired "clean" level the 
reactor is cooled to about 100°C and water is added to prevent solidification of the 
KOH and restore the reagent to its original water content. The reactor is cooled to 
room temperature and the as much reagent as possible is recovered from the soil. 
Possible separation methods include settling/decantation, pressure filtration, and 
centrifugation. The recovered reagent is collected in its tared jar. 

The soil is washed with water to remove residual reagent. The number of 
washes may be varied as desired. Each wash will have a volume similar to the 
volume of the reagent. Each wash is thoroughly mixed with the soil and then 
recovered from the soil by the same separation method that was used to recover the 
reagent. Each wash is is collected in its tared jar. When all the liquids are in their 
tared jars, the jars (and the condensate receiver) are re-weighed and mass recoveries 
are calculated. 

In a laboratory study, recycling of the reagent is impractical because of the mass 
losses associated with the high surface to volume ratio of laboratory equipment. The 
reagents and washes are simply analyzed for reagent components so that the 
efficiency of reagent removal and the potential for reagent recycling on a larger scale 
can be evaluated. 



3. Pre-Treatment and Post-Treatment 

One of the great advantages of KPEG processing is that very little pre-treatment 
of soil is required. The main considerations for lab work were to prevent small rocks 
from breaking the reaction glassware and to verify that the soil contained enough PC6 
for demonstration purposes. 

3.1. Soil Preparation and Analysis 

Two batches of soil were received in gallon jars with teflon lined screw caps. 
Each batch was passed through a screen with 0.25 inch openings to remove any large 
rocks and homogenized as much as possible by hand mixing in a plastic pan. Both 
batches of soil had a distinct sulfurous odor and were completely saturated with water. 
No water was removed during the sieving and homogenizing procedures. Portions of 
each soil were collected for PCB analysis and percent moisture analysis and the soil 
was returned to its original containers. The results of the preliminary analyses are 
presented in Table 2. 

Table 2. Results of Preliminary Analyses 

Soil Batch Dom PCBa % moisture! 
"High PCB" 6100 68 
"Low PCB" 460 61 

a mg total PCB per kg dry soil 
b % moisture = 100 x (wet soil weight - dry soil weight) / wet soil weight 

The soil samples were analyzed according to GRC's usual method except that 
decachlorobiphenyl (the usual recovery surrogate) was not added. Since DCB could 
have been present in the soil, use of DCB as a recovery surrogate was not appropriate 
for the initial analysis of the samples. These analyses showed that there was no 
detectable concentration of decachlorobiphenyl in the soil. Percent moisture was 
calculated by weighing wet soil in a tared beaker, drying the soil on a steam tray for a 
week, and re-weighing. 

3.2. Post Treatment 

The soil received no post treatment other than the soil washing steps described 
as a part of processing. In full scale processing, neutralization of the residual KOH will 
be necessary. The cost for neutralization has been included in the cost estimate. 



4. Results of Advance Testing 

Advance testing involved running a series of small reactions with the sediment. 
The purpose of the initial reaction series was to establish the reagent formulation and 
other handling parameters for the larger reactions requested by the client and to test 
GRC's analytical methods for this soil. 

Four reactions were carried out using the "low PCB" soil. For these reactions 
300 g of wet soil were mixed with 300 g of reagent. A 300 g portion of the wet 
sediment is roughly equivalent to 100 g of soil on a dry weight basis. 

The first two reactions were done to compare dimethyl sulfoxide (DMSO) with 
sulfolane (SFLN) as the sulfoxide in the reagent formulation. The reagent formulation 
for both reactions was 1:1:2:2 PEG: TMH: sulfoxide: KOH(45%aqueous), and the 
reaction temperature was 150°C. The initial analysis of samples from these two 
reactions was not successful due to a large interfering peak in the middle of the PCB 
chromatogram. GC/MS analysis showed that the interfering compound was sulfur. An 
additional cleanup step - shaking the hexane extract with copper powder just before 
acid washing - was added to the analytical method. This procedure removed the 
sulfur from the hexane extracts without reducing recovery of PCBs. Enough samples 
were re-analyzed that an accurate reaction curve could be constructed for the first two 
reactions. All subsequent PCB analyses for this project included the copper cleanup 
step. 

DMSO proved to be the better sulfoxide. Reagent containing DMSO reduced 
the PCB concentration to less than 10 ppm in 5.5 hours. Reagent containing sulfolane 
failed to reduce the PCB concentration to 10 ppm in 10 hours. 

The second pair of reactions were done to test the effect of adding 1% 
vermiculite (1 g vermiculite/100 g soil) to the reaction slurry. Past experience has 
shown that for some soils, particularly those high in clay, vermiculite speeds up the 
reaction by improving the mixing in the reactor. In one of these reactions, the 
vermiculite was added when the reactor temperature was 120°C. In the other reaction, 
it was added when the temperature was 150°C. Addition of vermiculite at 120°C 
enhanced the reaction rate - the PCB concentration was reduced to less than 10 ppm 
in 4.5 hours compared with 5.5 hours for the reaction without vermiculite. Addition of 
vermiculite at 150°C did not change the initial reaction rate and seemed to slow the 
reaction after the 6th hour. Figure 4 shows the progress of the four initial reactions. 



Figure 4. New Bedford Initial Reactions - Low PCB Soil 
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Similar reaction conditions were tried without success on the "high PCB" soil. In 
the pair of reactions done using the original reagent formulation (with and without 
vermiculite), the PCB concentration remained well above 50 ppm after 12 hours of 
reaction and the reaction curve seemed to level off. Vermiculite did not seem to have 
a significant impact on the reaction. 

The reaction was stopped and the reagent was analyzed for PEG, TMH, DMSO, 
and KOH. All of the reagent components were still present in their original 
concentrations except KOH, which was reduced to 50% of its original concentration. 
Additional KOH was added to the reactor and heating was resumed. The PCB 
concentration was further reduced, but still failed to reach 10 ppm after 24 hours of 
reaction at 150°C. A new reaction was run using 3 times the usual amount of KOH 
with a reaction temperature maximum of 178°C. That reaction reduced the PCB 
concentration to less than 2 ppm within 6 hours, but 15% of the total PCB originally 
present ended up in the condensate along with some oil that distilled over. Figure 5 
shows the results of the high PCB soil initial reactions. 



Figure 5. New Bedford Initial Reactions - High PCB Soil 
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Long reactions were cooled, analyzed, fortified 
and reheated between 12th and 13th hour. 

During this series of small reactions, GRC's analytical method was refined to 
meet the requirements of this sediment. Advance testing verified that pressure 
filtration is not useful for separating reagent and wash from this sediment. 
Centrifugation was selected as the separation method for all subsequent work. It was 
also determined that Vermiculite did not help the reaction rate for this sediment as it 
had for some other soils and that treatment of this sediment required much more KOH 
than was anticipated. Based on the PCB results of these initial reactions, the reagent 
formulation chosen for the larger reactions was 1:1:2:6 PEG:TMH:DMSO:KOH. Since 
increasing the reaction temperature to 178°C caused more rapid reaction with no 
damaging effects except increased distillation of PCB contaminated oil from the 
reactor, the gallon size reactions could be run as hot as the lab apparatus would allow. 

As a final advance test, a "practice" one gallon reaction was done using the low 
PCB sediment. The original condenser system was found to be inadequate when 
foam containing reagent and soil was forced into the condensate receiver. As a result 
of that test, a second condenser and additional space for vapor expansion and 
condensation were added to the reaction apparatus. The additional glassware solved 
the problem and the final reactions proceeded smoothly. The following page is a 
diagram of the apparatus actually used for the gallon size reactions. 

10 



EQUIPMENT FOR "1 GALLON" SOIL REACTIONS 
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5. Procedures for Documentation 

During all testing, GRC personnel entered observations and data into bound 
laboratory notebooks. Whenever samples are generated, sample numbers are 
assigned and recorded in the notebook along with other raw data, such as sample 
weights and brief descriptions of unusual procedures. Copies of the notebook pages 
are in Appendix E. 

When samples were analyzed by GC or HPLC, peak areas, sample weights, 
extract volumes and injection volumes were typed into the various spreadsheets used 
for calculations. Copies of these spreadsheets are in Appendix D. The contents of 
the spreadsheets are explained in that appendix. 

In addition, the sample log for this project contains a record of each sample 
collected, along with extraction and analysis dates and final results of each analysis. 
A copy of the sample log is in Appendix C. 



6. Results of Bench Testing 

The final reactions for this study were done using 6 Ib of wet soil, 1 Ib of PEG,1 
Ib of TMH, 2 Ib of DMSO and 3 Ib of dry KOH at 165°C (±2°C). Complete data sheets 
for the reactions are presented in Appendix A. 

6.1. PCB Results. 

Total PCB in sediment results from monitoring the one gallon final reactions are 
shown in Figure 6. 

Figure 6. New Bedford Gallon Reactions 
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The PCB concentrations in the final dried soil agreed with the concentrations in 
the final monitoring samples. The concentration of PCB in the reagents was close to 
the concentration in the finished soils: 2.8 ppm for the high soil's reagent and 0.6 ppm 
for the low soil's reagent. The washes contained less than 1 ppm PCB. The low PCB 
concentrations in reagent and wash water will not interfere with recycling. 

The concentrations of PCB in the condensates were several times the 
concentration of PCB in the finished soil. Transfer of PCB from the reactor to the 
condensate receiver probably occurs by co-distillation of PCBs with volatile organic 
compounds from the sediment or by droplet transfer. The condensate had two liquid 
phases. A small amount of organic liquid was seen floating on top of the condensate • 
not enough to collect and analyze separately. Analysis of a similar 2-phase 
condensate from the Bengart and Memel site showed that 99.98% of the PCB 
remained with the organic phase of the condensate even though there was only about 
a gallon of organic phase in a 55 gallon drum of condensate. Separation of the 
organic phase from the water will remove most of the PCBs and make the water 
suitable for recycling. If PCB removal is not adequate, it will be necessary to treat the 

13 



condensates with activated carbon to remove the PCBs before the water can be 
recycled or disposed of. The cost of such treatment is included in the cost estimate for 
soil processing. 

Table 2 lists the samples analyzed for PCB for each reaction and gives 
concentrations by homolog (chlorination level). 

Table 2. GRC's PCB Results from Gallon Reactions: By Homolog 

PCB concentrations in ppm (|ig/g sample) except traps. ND * Not Detected 
Soil results, including monitoring samples, are calculated using the dry weight of the soil. 

Detection limit /homolog - soil .reagent, and condensate: 0.1 ppm, wash water :0.01 ppm, traps: 0.1 ng 

REACTION WITH "HIGH PCB' SEDIMENT 
Sample Description total PCB 1-CI 2-CI 3-CI 4-CI 5-CI 6-CI 7-CI 8-CI 
Initial Soil 7300 29 800 2400 2100 1100 730 88 4.3 
Monitoring, 1 hour 9400 32 940 2900 3300 1700 500 42 1.5 
Monitoring, 2 hour 5700 49 750 2200 1900 590 170 23 ND 
Monitoring, 3 hour 3500 27 550 1700 1000 160 60 21 2.7 
Monitoring, 4 hour 1600 28 510 720 250 11 32 5.8 1.3 
Monitoring, 5 hour 480 16 280 160 12 1.1 5.4 0.3 ND 
Monitoring, 6 hour 500 31 370 84 5.9 0.7 4.7 8 1.6 
Monitoring, 7 hour 80 8.0 61 7.0 1.7 0.3 0.6 0.4 0.2 
Monitoring, 8 hour 23 5.0 16 1.0 0.5 ND ND 0.2 0.1 
Monitoring, 9 hour 5.6 2.7 2.6 0.1 ND ND ND ND ND 
Monitoring, 10 hour 6.8 5.0 1.5 ND 0.1 ND ND ND ND 
Monitoring, 11 hour 3.3 2.7 0.5 ND ND ND ND ND ND 
Monitoring, 12 hour 3.7 2.8 0.5 ND ND ND 0.2 ND ND 
Final Soil - 4/28/88 3.6* * 0.6 0.3 1.8 0.6 0.1 ND ND 
Final Soil 9/9/88 2.8 1.3 1.1 0.1 ND ND ND ND ND 
Reagent 2.8 2.4 0.08 0.07 0.16 0.05 ND ND ND 
Washl 0.57 0.49 0.03 0.02 ND ND ND 0.03 ND 
Wash 2 0.05 0.031 0.011 0.004 0.006 ND ND ND ND 
Condensate 330 3.4 120 160 42 5.5 4.0 2.1 0.8 
Adsorbent Trap 2 .Oug 0.2 >ig 0.5 ng 0.2 jig 0.2 ug 0.2 ug 0.5 |ig 0.3 ug ND 

REACTION WITH "I.OW PCS" SEDIMENT 

Sample Description total PCB 1-CI 2-CI 3-CI 4-CI 5-CI 6-CI 7-CI 8-CI 
Initial Soil 440 0.2 49 140 140 56 41 3.2 0.4 
Monitoring, 1 hour 460 4.6 51 150 150 57 34 1.0 0.2 
Monitoring, 2 hour 130 0.7 20 56 46 8.0 1.8 0.4 0.8 
Monitoring, 3 hour 92 0.5 18 46 26 1.1 0.1 0.2 ND 
Monitoring, 5 hour 17 0.6 12 3.9 ND ND ND ND ND 
Monitoring, 6 hour 2.7 0.2 2.3 0.2 ND ND ND ND ND 
Monitoring, 7 hour 2.3 0.3 1.3 0.3 0.3 ND 0.1 ND ND 
Monitoring, 8 hour 0.6 0.2 0.3 ND ND ND ND ND ND 
Monitoring, 9 hour 0.5 0.2 0.1 ND ND ND ND ND ND 
Final Soil - 4/28/88 0.7* * 0.2 ND 0.2 0.1 0.1 ND ND 
Final Soil • 9/9/88 0.5 0.1 0.3 ND ND ND ND ND ND 
Reagent 0.62 0.34 0.23 0.02 ND ND ND 0.02 ND 
Washl 0.28 0.08 0.15 0.04 ND ND ND ND ND 
Wash 2 0.15 ND ND ND ND ND 0.005 0.13 ND 
Condensate 27 0.6 8.9 12 4.0 0.6 0.8 0.2 ND 
Adsorbent Trap ND ND ND ND ND ND ND ND ND 

'Final soil results of 4/28/88 do not include monochlorobiphenyl. 
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6.2. Results of Reagent Recovery Study 

The reagents, wash waters and soil recovered from processing were analyzed 
for the components of the reagent: PEG (polyethylene glycol with an average 
molecular weight of 400), TMH (triethylene glycol methyl ether and higher homologs); 
DMSO (dimethyl sulfoxide), and KOH (potassium hydroxide). The percentage of the 
original reagent input found in the various samples were calculated. The results are 
presented in Table 3. 

Table 3. Reagent Recoveries as Percentage of Input 

High PCB Soil PEG TMH DMSO KOH 
Reagent 80.1 80.1 71.2 58.7 
Washl 28.5 5.5 5.8 15.1 
Wash 2 1.3 1.1 1.3 5.1 
Soil Residual 0.9 0.3 0.3 1.1 
Total % Recovery 110.8 87.0 78.6 80.0 

Low PCB Soil PEG TMH DMSO KOH 
Reagent 84.7 70.8 61.7 40.6 
Washl 5.6 12.8 11.9 29.8 
Wash 2 3.7 1.2 1.5 4.3 
Soil Residual 0.2 0.4 0.4 1.2 
Total % Recovery 94.2 85.2 75.5 75.9 

Of the four reagent components, KOH washed out slowest, although overall 
recovery of KOH agreed with recovery of DMSO. The PEG recoveries are higher than 
those of TMH. Since PEG analysis has a large inherent error associated with it and 
tends to be biased toward false high results, the difference between PEG and TMH 
recoveries may not be significant. DMSO recoveries were lower than TMH and since 
the two analyses have a similar level of uncertainty, the difference is significant. 
DMSO is the most expensive component of the reagent, and it's lower recovery will 
have an impact on process cost. 

During pilot studies for another site with fine grained soil, significant amounts of 
DMSO were found in the process condensate. PEG and TMH were found in the 
condensate only when reactor foaming carried reagent through the distillation line. 
Design changes for the full scale unit include measures to recover the DMSO from the 
condensate either by reverse osmosis or by fractional distillation (using a taller column 
than was used in the pilot reactor). If it is necessary to treat the condensate with 
activated carbon to remove PCBs, the carbon treatment should be done before DMSO 
recovery. PEG, TMH, and DMSO are water soluble and should not adsorb to carbon 
as strongly as PCB. They should not interfere with carbon treatment. Carbon 
treatment should be tested at the pilot stage to check the effect of reagent components 
and verify costs. Based on GRC's experience at the other site, it can be assumed that 
the missing DMSO from the New Bedford reactions is in the condensate. The missing 
KOH was probably consumed in side reactions with the soil. 
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In general, laboratory recovery of reagent is less than pilot test recoveries. In 
studies preceding treatment of the Bengart & Memel site, 98+% reagent recoveries 
were actually achieved in pilot tests. That soil was extremely rocky and does not 
resemble New Bedford sediment. Since reagent recovery analysis was not done 
during lab testing for that site, data to compare with the pilot study results do not exist. 

In recent lab and pilot studies for a fine grained soil site, reagent recoveries 
from pilot tests were 10 -18% higher than they had been for lab tests. For example, 
the the average recovery for DMSO was 64% in the lab and 89% in the pilot. The soil 
from the other site was not quite as finely divided as New Bedford sediment. It 
required centrifugation in the pilot study because it clogged/filters similar to those used 
in the lab study. Based on the improvement in recovery seen at the other site, reagent 
recoveries for New Bedford sediment are expected to improve substantially as the 
process is scaled up. 

6.3. Results of Soil Washing Test 

Samples of the soil were taken after each stage of reagent removal and 
washing so that the number of washes required can be estimated. The results are in 
Table 4. 

Table 4. Results of Soil Washing Test 

Concentrations in mg/g wet soil 
PEG TMH DMSO KOH 

High PCB Soil 
After Reagent Drain 15.8 12.3 30.6 133 
After Wash 1 18.3 4.1 15.3 71 
After Wash 2 5.8 2.1 4.3 22 

Low PCB Soil 
After Reagent Drain 2 7.6 18.2 162 
After Wash 1 1.9 4.1 12.7 62 
After Wash 2 1.4 2.3 4.4 21 

Since PEG, TMH, and DMSO are relatively non-toxic and there are no 
guidelines set for allowable concentrations in soil or sediment, the major concern for 
soil washing is reducing the pH of the processed soil to an acceptable level. In order 
for the pH of the treated soil to be below 9, as required for the soil to be classified as 
non-caustic, the concentration of KOH in the soil would have to be less than 0.00056 
mg/g (10-5 M). To achieve this low KOH concentration without neutralizing would 
require roughly 14 washes as shown in the Figure 7. 



Figure 7. KOH Removal by Washing Alone 
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This large number of washes is impractical, and would probably be less costly 
to neutralize the KOH with acid to achieve the desired pH. the cost of such 
neutralization is included in the estimate of processing costs (see Section 8.) 

The residual levels of PEG/TMH/DMSO indicate a potential recovery of 99.4-
99.8% for a full scale operation. 

6.4. Results of CLP Lab Analysis 

In addition to the analyses done by GRC, samples from the gallon reactions 
were analyzed by another lab according to EPA's Contract Laboratory Protocol (CLP). 
A copy of the CLP results is in Appendix B. Some of the CLP analyses duplicated 
analyses done by GRC. The results of these analyses are shown in Table 5. 
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Table 5. Comparison of Galson and CLP Results 

PCS results are in ppm (ug/g) based on dry soil. 

Untreated High Soil Treated High Soil 
Analysis Galson (GRC) CLP GRC 4/88 GRC 9/88 CLP 
Total PCB 7300 *3.5 2.8 
Aroclor 1242 8500 ND 
Aroclor 1254 3200 ND * Monochlorobiphenyl'I 29 47 1.3 110 
Dichlorobiphenyl 800 1600 0.6 1.1 40 
Trichlorobiphenyl 2400 4200 0.3 0.1 ND 
TetrachlorobiphenylI 2100 4600 1.8 ND ND 
Pentachlorobipheny(l\ 1100 2000 0.6 ND ND 
HexachlorobiphenylI 730 440 0.1 ND ND 
% Solids 32 31.2 55 60 

Untreated Low Soil Treated Low Soil 
Analysis Galson (GRC) CLP GRC 4/88 GRC 9/88 CLP 
Total PCB 440 *0.7 0.5 
Aroclor 1242 100 ND 
Aroclor 1254 51 ND * Monochlorobiphenyl'I 0.2 NO 0.1 5.8 
Dichlorobiphenyl 49 ND 0.2 0.3 ND 
Trichlorobiphenyl 140 ND ND ND ND 
TetrachlorobiphenylI 140 ND 0.2 ND ND 
Pentachlorobiphenyl /I 56 ND 0.1 ND ND 
HexachlorobiphenylI 41 ND 0.1 ND ND 
% Solids 38.8 40.7 55 55 

*Final soil results of 4/28 do not include monochlorobiphenyl 

GRC'S results for monochlorobiphenyl (1-CI) in the 4/28 analysis of the final soil 
were not reportable because the results did not pass QA criteria. These samples were 
be re-analyzed and the results are reported above. 

The PCB results did not agree well between the two labs. It is interesting to 
note that the contract lab found more monochlorobiphenyl in the treated high soil than 
they found in the untreated high soil. Since converting more highly chlorinated PCBs 
to monochlorobiphenyl is highly unlikely in KPEG processing (see reactions in Section 
1), the results reported for as monochlorobiphenyl by the contract lab are probably the 
result of interference. The contract lab also found pesticides in the reagent and wash 
waters from the gallon reactions. These pesticides were not found in the untreated soil 
and their Chemical structures are unlikely to be generated during processing. The 
detection method for these "pesticides" was GC/ECD (gas chromatography with 
electron capture detection) and it is quite possible that the peaks that were quantified 
and reported as pesticides were actually interfering compounds. It is equally likely that 
some of the peaks reported as PCB were interfering compounds. One such 
compound might be the sulfur that GRC found in its advance testing reactions. 
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It is fairly normal to have some lab to lab variation in PCB results, especially 
when the matrix contains severe interferences as this sediment does. Contract Lab 
Protocols are designed to meet the widest variety of situations and are not specifically 
tailored to any one type of matrix. GRC has had a great deal of experience with PCB 
analysis in association with KPEG treatment and uses extraction and cleanup methods 
tailored to the demands of KPEG processing. GRC has also found, identified, and 
removed one of the sources or interference for this sediment. Because of GRC's 
greater analytical flexibility and the unusual problems in analyzing KPEG treated soils 
by "generic" methods, GRC's results are more likely to be accurate than the results 
from the contract lab. 

7. Effects of Varying Operating Parameters 

The series of small reactions done for this project indicated that KOH 
concentration is the most important parameter for the reagent formulation. Reactions 
of the high PCB soil done without adequate KOH failed to reduce the PCB 
concentrations to <10 ppm even after 24 hours of reaction. The reagent recovery 
results suggest that some of the KOH is consumed by the soil. The need for increased 
amounts of KOH will increase the cost of processing somewhat. 

GRC's previous experience indicates that temperatures under 120°C result in 
very slow reactions because water is distilled out of the reaction slurry very slowly at 
that temperature. Generally, the reaction temperature should be as hot as possible 
while minimizing the loss of DMSO, which boils at 190°C. There was some loss of 
DMSO at 165°C, but it is uncertain whether the loss was due to volatilization or 
decomposition. Analysis of condensates for DMSO was not possible in this project 
because the entire condensate was needed for PCB analysis. DMSO has been found 
in condensates from other projects, but quantitative relationship between reaction 
temperature and DMSO distillation has not been established. Since condensate 
water will be recycled, DMSO in the condensate is not lost from the processing system 
and is ultimately returned to the reagent. For that reason, distillation of DMSO will not 
have a strong effect on process costs, but decomposition of DMSO will increase 
process costs. This is a factor that will need investigation at the pilot stage. 

Heatup should be done as quickly as possible without causing violent boiling. 
GRC's experience with other soils indicates that slow heating results in sluggish 
reaction rates. The maximum possible heatup rate will be strongly dependent on the 
equipment design. For example, using two condensers (for the final gallon reactions) 
instead of one (as in the practice gallon reaction) facilitated control of the reaction so 
that more rapid heating could be done. 



8. Estimate of Full Scale Processing Cost 

Estimation of full scale processing costs from laboratory data requires the use of 
a great many assumptions about site conditions, processing rates, interest rates, 
maintenance costs etc. This is unavoidable, and accounts for much of the uncertainty 
in these numbers. The estimated costs of processing for the New Bedford site are 
divided into 3 sections; pre-treatment costs, reagent/waste disposal costs, and 
summary of costs for operation of both a 50,000 cubic yard site and a 500,000 cubic 
yard site. 

8.1. Pre-treatment Costs 

If it is assumed that the sediments for processing are to be dredged from the 
harbor, they will be accumulated and stockpiled at a much faster rate than they can be 
processed. The dredged material will presumably have a moisture content of about 
60%, as did the samples supplied to GRC. Allowing this material to stand and drain 
should reduce this to an estimated 30% moisture level. This should not result in any 
additional costs over the existing costs of excavation. No additional pre-treatmentis 
planned or required. 

8.2 Reagent/Waste Disposal Costs 

The reagent consumed by the process is essentially the reagent used to react 
the PCBs plus the reagent remaining in the soil following treatment. At an average 
concentration of 5000 ppm and a density of 3000 Ib/cubic yard, each yard of soil would 
contain 15 Ib of PCB. Assuming an average 50% chlorine level in the PCB, there 
would be about 7.5 Ib chloride per cubic yard of soil. This 0.21 Ib-mols of chloride 
would take approximately 8.2 bl of potassium for reaction, giving a consumption of 
11.8 Ib of KOH/cubic yard soil. At a cost of $.17/lb KOH, this gives a cost of $2.00/cubic 
yard soil for KOH consumed by the PCB. 

Residual soil concentrations and associated costs for the reagent components 
are listed in the table below. The hydrochloric acid (HCI) listed is used to neutralize 
the residual KOH to form KCI (salt substitute) and water. 

Component mg/g Ib/cubic yard $/lb reagent $/cubic yard soil 

PEG 400 1.4-5.8 4.2-17.4 0.61 2.56-10.61 
TMH 2.1-2.3 6.3-6.9 0.57 3.59-3.93 
DMSO 4.3-4.4 12.9-13.2 0.82 10.58-10.82 
KOH 21-22 63-66 0.17 10.71-11.22 
HCI 40-42 0.09 3.6-3.8 

Total 31.C4-40.38 

As shown in the table above, the bulk of the residual reagent is inorganic salt, and it 
will probably not be possible to distinguish the KCI formed during processing from the 
KCI naturally occurring in the sea water saturating the untreated soil. 
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The remaining organics in the treated soil amount to less than 1% of the soil mass 
and are essentially non-toxic. Indeed, the glycols and sulfoxide (LDso about 13,000 
mg/kg) are three times less toxic than the NaCI present in the salt water (LDso about 
3500 mg/kg). The total cost of residual reagent in the soil plus the KOH used by the 
PCB comes to 33-43$/cubic yard of soil. A budget figure of $50/cubic yard of soil is 
used for purposes of calculation. 

Waste disposal for this process is primarily the off-site disposal of any oils 
distilled from the soil during processing and the periodic removal and off-site 
incineration of accumulated salts and humic acids from the reagent recycle tank. The 
volume of such material is small, and a nominal figure of $10/ton soil is used for 
estimation purposes. 

8.3 Operating Cost Summaries 

The following table gives a summary of the assumptions and cost factors for a 
cleanup of 50,000 cubic yards of contaminated soil at the New Bedford site. Changes 
in anyany of these assumptions would give a change in the estimated processing costs. 

ASSUMPTIONS 
Nominal processing rate, yards/batch 60 (double reactor unit) 
estimated average cycle time, hours 8 (assumes 10 ppm cleanup goal) 
processing hours/day 24 365 day operation 
estimated % processing time 80% 
Average processing rate, yards/hour 6.00 yards/year- 52,560 
depreciation, %/year 20% 
maintenance costs, % of capital/year 20% 
capital cost, $ $2400000 includes engineering and construction] 
average soil moisture level 30% 
fuel oil costs, $/million btu $10 
office overhead factor 2.5 
field overhead factor 1.5 
salaries, $/hour 

field manager/chemist $20.0 
field operator $15.0 

Total cubic yards to be processed 50000 yrs cleanup * 0.95 
Permitting handled by prime contractor 

Reagent costs as noted below (bulk cost used for estimate) 
Bulk cost Drum cost 

KOH cost $/# $0.17 $0.19 
TMHcost$/# $0.57 $0.65 
DMSO cost $/# $0.82 $0.94 
PEG cost $/# $0.61 $0.69 
Hdcost$/# $0.09 
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Costs for processing (no profit) * units cost/unit unit total cost $ Comments 
1. Electrical power/phone service project $150,000 
2. personal protective equipment 1389 $40 man-day $55,556 
3. reagent 50000 $50 cubic yard $2,500,000 to be confirmed during pilot 
4. waste disposal 50000 $10 cubic yard $500,000 to be confirmed during pilot 
5. field labor 

field manager 9167 $30 hour $275,000 includes 10% training time 
field operator 9167 $23 hour $206,250 

6. office support 
senior scientist/chemist 1375 $75 hour $103,125 
travel/per diem 115 $600 trip $68,750 

7. fuel costs 50000 $6 cubic yard $300,000 
8. depreciation project $456,621 
9. maintenance project $480,000 
10. Per diem/travel 50 $2,200 week $109,127 
11. Pilot testing separate line item for budget 
12. Demurrage on tank trucks project $40,000 
13. Mobilization/demobilization project $200,000 
estimated processing cost $5,444,429 est $/yard $109 
contingency and misc.(15% of est cost)) $816,664:ost 
profit (20% of est cost) $1,088,886 
Total job cost $7,349,979 

$/Cubic Yard SOIL =$147 
$/ton = 98 

Raising the volume of soil to be treated to 500,000 cubic yards significantly 
reduces the costs of processing, as shown in the following table. 

ASSUMPTIONS 
Nominal processing rate, yards/batch 180 
estimated average cycle time, hours
processing hours/day
estimated % processing time
Average processing rate, yards/hour
depreciation, %/year
maintenance costs, % of capital/year
capital cost, $
average soil moisture level
fuel oil costs, $/million btu
office overhead factor
field overhead factor
salaries, $/hour 

field manager/chemist
field operator

Total cubic yards to be processed

 8 
24 
80% 
18.00 
20% 
20% 
$8500000 
30% 
$10 
2.5 
1.5 

$20.0 
$15.0 
500000 

(twin triple reactor units) 
(assumes 10 ppm cleanup goal) 
365 day operation 

yards/year. 157,680 

includes engineering and construction 

yrs cleanup = 3.17 
Permitting handled by prime contractor 

Reagent costs as noted below (bulk cost used for estimate) 
Bulk cost Drumcost 

KOH cost/* $0.17 $0.19 
TMH cost/# $0.57 $0.65 
DMSO cost/* $0.82 $0.94 
PEG cost/* $0.61 $0.69 



Costs for processing (no profit) # units cost/unit units total cost $ 
1. Electrical power/phone service $750,000 
2. personal protective equipment 4630 $40 man-day $185,185 
3. reagent 500000 $50 cubic yard $25,000,000 to be confirmed during pilot 
4. waste disposal 500000 $10 cubic yard $5,000,000 to be confirmed during pilot 
5. field labor 

field manager 30556 $30 hour $916,667 includes 10% training time 
field operator 30556 $23 hour $687,500 
support chemist 15278 $26 hour $401,042 

6. office support 
senior scientist/chemist 4583 $75 hour $343,750 
travel/per diem 382 $600 trip $229,167 

7. fuel costs 500000 $6 cubic yard $3,000,000 
8. depreciation project $5,390,665 
9. maintenance project $1,700,000 
10. Per diem/travel 248 $2,200 week $545,635 
12. Demurrage project $40,000 
14. Mobilization/demobilization project $400,000 
estimated processing cost $44,589,610 est $/yard - $89 
contingency and misc.(15% of est cost) $6,688,441 
profit (20% of est cost) $8,917,922 
Total job cost $60,195,973 

$/Cubic Yard SOIL = $120 
$/ton = $80 

9. Process Optimization 

The primary tool for process optimization is the pilot plant. During pilot testing a 
1/100 size reactor (40 gallon) is used to simulate the operation of the full scale 
process. This equipment is large enough to allow quantitative scaleup to the full size 
equipment, but small enough to allow inexpensive operation. Using the pilot plant, it is 
possible to test a wide variety of equipment and procedure modifications at relatively 
low cost. Pilot testing of the KPEG process was done during the summer of 1988 at a 
site with fine grained soil. Since that soil was slightly different from New Bedford 
sediment, a pilot study using New Bedford sediment would be necessary to optimize 
the process for the New Bedford site. 
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10. Information Specific to KPEG Processing 

10.1. Destruction and Removal Efficiencies 

Table 6 shows the.data used to calculate the PCB destruction and removal 
efficiencies for the gallon reactions. 

Table 6. Calculation of Destruction & Removal Efficiencies 

High Soil Reaction Pounds Kilograms PCB, mg/kg mg PCB 
Input 

Initial Soil (dry basis) 2.0 0.9 7300.0 6477.1 
Outputs 

Final Soil (dry basis) 0.8 0.4 27.0 10.1 
Reagent 8.9 4.0 2.8 11.3 
Washl 7.3 3.3 0.6 1.9 
Wash 2 6.1 2.8 0.1 0.1 
Condensate 3.4 1.5 330.0 510.0 
Vent trap NA NA NA 0.0 

Sum of Outputs 
Destruction Efficiency 91.8% 

533.5 

Removal efficiency 99.8% 

Low Soil Reaction Pounds Kilograms PCB, mg/kg mg PCB 
Input 

Initial Soil - dry basis 2.3 1.0 440.0 460.0 
Outputs 

Final Soil - dry basis 0.9 0.4 1.9 0.8 
Reagent 7.3 3.3 0.6 2.1 
Washl 8.5 3.9 0.3 1.1 
Wash 2 6.1 2.8 0.2 0.4 
Condensate 2.9 1.3 27.0 35.6 
Vent trap 

Sum of Outputs 
Destruction Efficiency 

NA NA 

91.3% 

NA ND 
39.9 

Removal efficiency 99.8% 

Destruction efficiency is defined as the percentage of PCB destroyed by the 
process. It is calculated by dividing the total mg of PCB in all process outputs by the 
mg of PCB in the untreated soil and multiplying by 100. Destructions efficiencies were 
91.8 % for the high PCB soil reaction and 91.3 % for the low PCB soil reaction. Most of 
the PCB that was not destroyed was in the condensate. 

Removal efficiency is defined as the percentage of PCB removed from the soil 
by the process. Removal efficiency was calculated by dividing the mg of PCB in the 
finished soil by the mg PCB in the untreated soil and multiplying by 100. Total removal 
was the sum of destruction, distillation and washing effects. Removal efficiencies were 
99.8 % for both high and low soil reactions. 

24 



Since destruction and removal efficiencies were calculated based on the 
analysis of each reaction compartment, and since total mass recoveries were 95% or 
greater for both reactions (see Appendix A), it is not necessary to correct the figures for 
"lost" material. The mass balance shows that the non-recovered sediment remainedin 
the reagents and washes. Its PCB content was therefore included in the PC6 analysis 
of the liquid containing it. 

10.2. Toxicity of Reaction Products 

Both pure reaction products and treated soil from KPEG processing have been 
subjected to acute oral toxicity testing (using guinea pigs) and Ames testing for 
mutagenicity. The reaction products and treated soil are non-toxic and non mutagenic 

10.3. Reagent Residuals in Processed Soil 

After two washes, 4 mg/g of PEG, 2 mg/g of TMH, 4 mg/g of DMSO and 20 mg/g 
of KOH remained in the soil (see Section 6.3). Of these components, the major hazard 
is the KOH, which can be neutralized with acid to form a harmless salt. PEG, TMH, 
and DMSO are relatively non-toxic and there are no current guidelines for 
concentrations of these compounds in soil or water. If lower concentrations are 
desired, the number of washes could be increased. Table 7. provides estimates of 
residual concentrations of the reagent components as the number of washes is 
increased. The concentrations after the first two washes are taken from the soil 
washing study described in section 6.3. 

Table 7. Estimated Reagent Residuals with Increased Washing 

Reagent concentrations in mg/g wet soil 
PEG TMH DMSO KOH 

After Reagent Drain* 8.9 9.95 24.4 147.5 
AfterWashl* 10.1 4.1 14 66.5 
After Wash 2* 3.6 2.2 4.35 21.5 
After Wash 3 2.8 1 2 8.7 
After Wash 4 1.8 0.5 0.9 3.3 
After Wash 5 1.1 0.2 0.4 1.3 
After Wash 6 0.7 0.1 0.2 0.5 
After Wash 7 0.5 0.05 0.06 0.2 

"averages of high and low soil results from Section 6.3 

The number of washes selected will depend on client wishes and on the 
requirements of the various regulatory agencies governing the New Bedford Harbor 
remediation. Each additional wash will increase the cycle time and labor and will 
therefore increase the cost of processing. 



10.4. Separation of Fine Grained Sediment from Reagent and Wash Water 

The separation method used for this project was centrifugation at 2200 G (2200 
x normal gravity). Materials were fed into the centrifuge by pouring from a gallon jar 
into a funnel positioned at the centrifuge inlet. The liquid recovered was fed through 
the centrifuge a second time in an attempt to improve the separation. The feed rate 
was approximately half a gallon per minute. Although GRC recovered more than 95% 
of the total mass of soil reagent and wash water, the recovery of soil (on a dry weight 
basis) averaged only 43%. This indicates that substantial quantities of fine particles 
were left with the reagent and wash water. As this process is scaled up, it will be 
necessary to improve the recovery of fine grained sediments. This could be 
accomplished by using coagulation aids such as ferrous sulfate, by using settling 
tanks and holding the reagent and wash water for longer time periods, or by improving 
the efficiency of centrifugation by controlling the feed rate and/or increasing the G 
force applied. 

During recent pilot scale work at another site with fine grained soil, regent, 
condensate and wash water were recycled through a series of reactions. The first 
reaction had the lowest soil recovery: 60%. The other reactions had higher recoveries 
- up to 84%. Apparently, soil particles and humic acids are suspended or dissolved in 
reagents and washes. After a few reactions, they build up to an equilibrium 
concentration. When the equilibrium concentration is reached, the solids no longer 
accumulate in the system. Also, portions of the soil may actually react with the reagent 
to form water soluble salts such as calcium hydroxide. Such reactions would result in 
a loss of soil mass that would not be recovered until the salts build up to their solubility 
point, which could take dozens of reactions. If water is recovered by distillation or 
reverse osmosis, solids recovery would be accelerated. In the pilot study, dark brown 
solids were seen in the bottom of the still used to reclaim reagent from wash water 
after the fifth reaction. The solids were largely soluble in water. They were probably 
accumulated potassium salts of humic acid and other salts from processing. 

After the recent pilot study, a 50 Ib sample of reaction slurry was sent to the 
centrifuge manufacturer for optimization tests. GRC's pilot study soil recoveries 
ranged from 60 to 84% for reaction, reagent removal and three washes. At the same 
centrifuge speed, using varied feed rates, the manufacturer obtained recoveries 
between 81 and 95% for the reagent removal and three washes. These data clearly 
show the importance of controlling the feed rate during centrifuge operations. 

10.5. Effect of Water on KPEG Processing 

Water quenches the KPEG dechlorination of PCBs, but in this project, GRC has 
demonstrated wet soils can be treated by the KPEG process because water is 
removed as the reaction is heated. There is a cost involved in the energy required to 
boil off large quantities of water, and if some of the water can be drained off before 
processing, some energy, and therefore some money could be saved. 
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Appendix A.


Data Sheets for Gallon Reactions




1
2
3
4
5
6
7
8

Data for 1 Gallon Reaction with New Bedford 'High PCS' Soil 

A B C D E F I G 
1 Inputs pounds Outputs pounds Other Parameters 
2 Untreated Soil 6.1 Treated Soil 1.5 Max temp, °C 167°C 
3 Reagent 7.0 Reaqent 8.9 Sulfoxide used DMSO 
4 water (at end) 3.5 condensate 3.4 
5 Slurry samps 0.2 list below 
6 Soil samps 0.4 lines 45 & 50 
7 Wash 1 6.0 Washl 7.3 
8 Wash 2 6.0 Wash 2 6.1 
9 Total Inputs 28.6 Total Outputs 27.8 97% Mass Recovery 

10 
11 Sample number g slurry g dry soil ppm PCB Reaction time (hours) 
12 R70078803310700SJR 9.8 1.1 9400 1 
13 R70078803310800SJR 8.1 0.9 5700 2 
14 R70078803310900SJR 6.9 0.9 3500 3 
15 R70078803311000SJR 8.3 1.1 1600 4 
16 R70078803311100SJR 8.6 1.3 480 5 
17 R7007880331 1200SJR 7.2 1.0 500 6 
18 R70078803311300SJR 8.9 1.4 80 7 
19 R7007880331 1400SJR 7.2 1.2 23 8 
20 R7007880331 1500SJR 9.9 1.8 5.6 9 
21 R7007880331 1600STG 9.9 1.5 6.8 10 
22 R70078803311700STG 8.6 1.2 3.3 11 
23 R7007880331 1800STG 6.9 1.0 3.7 12 
24 total a 100.3 14.4 
25 total pounds 0.22066 0.03168 
26 
27 INITIAL SOIL. SAMPLE # R70078803300940SJR 7300 0 
28 CONDENSATE SAMPLE # R70078803311800CRG 330 
29 ADSORBENT TRAP. SAMPLE # R70078803311800DRG 2 us total 
30 DRIED FINAL SOIL SAMPLE* R70078804251025SRG 3.5 4/28/88. W thout mono­
31 FINAL SOIL. SAMPLE* R70078804251025SRG 2.8 9/9/88. wit i mono­
32 
33 GROSS MASS BALANCE FO R REACTION 
34 
35 Total mass weiqhed into react r (in pounds) 16.6 
36 Total mass of samples removald from reactor 0.2 
37 Total mass in reactor at end 0' reaction 12.5 
38 Mass of condensate collected I rom reactor 3.4 
39 Mass tost during reaction anc sampling 0.5 
40 
41 GROSS MASS BALANCE FQR SOIL WASHING 
42 
43 Mass in reactor after reaction 12.5 
44 Mass of reagent recovered 8.9 
45 Mass in apparatus after nag »nf removal 3.6 
46 Sample taken after reaoent dritin 0.1 
47 
48 Mass of wash 1 added 6.0 
49 Mass of wash 1 recovered 7.3 
50 Mass in apparatus after Was >7# J 2.3 
5 Sample taken after wash 1* 0.2 
5 
5 Mass of wash 2 added 6.0 
5 Mass of wash 2 recovered 6.1 
5 Mass in apparatus after Was >)*2 2.2 
5 
5 Dry soil recovered 1.5 
5 Mass lost in filtration and soil drying 0.7 

All masses in pounds unless otherwise specified. Page 1 



1
2
3
4
5

Data for 1 Gallon Reaction with New Bedford "Low PCB" Sediment 

A B C D E F I G 
1 Inputs pounds Outputs pounds Other Parameters 
2 Untreated Soil 6.0 Treated Soil 1.7 Max temp, °C 164 
3 Reagent 7.0 Reagent 7.3 Sulfoxide used DMSO 
4 Water (at end! 3.4 condensate 2.9 
5 Slurry samps 0.2 list below 
6 Soil samps 0.3 lines 42 &47 
7 Wash 1 6.0 Washl 8.5 
8 Wash 2 6.0 Wash 2 6.1 
9 Total Incuts 28.4 Total Outputs 27.0 95% Mass Recovery 

10 
11 Sample number 0 slurry g dry soil ppm PCB Reaction time (hours) 
12 R70078804050700SJR 10.4 1.3 460 1 
13 R70078804050800SJR 9.6 1.2 130 2 
14 R70078804050900SJR 9.9 1.4 ' 92 3 
15 R70078804051000SJR 9.6 lost tost 4 
16 R70078804051100SJR 8.5 1.6 Not Valid 5 
17 R70078804051200SJR 10.1 1.8 2.7 6 
18 R70078804051300SJR 7.4 1 2.3 7 
19 R70078804051400SJR 9.8 1.6 0.59 8 
20 R70078804051500SJR 8.5 1.5 0.48 9 
21 total a 83.8 11.4 
22 total pounds 0.18436 0.02508 
23 
24 INITIAL SOIL SAMPLE# R70078804041200SJR 440 0 
25 CONDENSATE SAMPLE* R70078804051 500CRG 27 
26 ADSORBENT TRAP. SAMPLE* R70078804051800DRG N.D. (<1 ug in trap) 
27 DRIED FINAL SOIL. SAMPLE* R70078804221 059SRG 0.7 4/28/88, without mono­
28 FINAL SOIL, SAMPLE* R70078804221 120SRG 0.5 9/8/88. with mono­
29 
30 GROSS MASS BALANCE FOR REACTION 
31 
32 Total mass weighed into react v (in pounds) 16.4 
33 Total mass of samples remove! d from reactor 0.2 
34 Total mass in reactor at end o' reaction 12.6 
35 Mass of condensate collected f rom reactor 2.9 
36 Mass lost during reaction anc sampHrxj 0.7 
37 
38 GROSS MASS BALANCE FC R SOIL WASHING 
39 
40 Mass in reactor after reaction 12.6 
41 Mass of reagent recovered 7.3 
42 Mass in apparatus after reao snt removal 5.3 
43 Sample taken after reagent dn tin step 0.1 
44 
45 Mass of wash 1 added 6.0 
46 Mass of wash 1 recovered 8.5 
47 Mass in apparatus after Was h*1 2.7 
48 Sample taken after wash #1 0.2 
49 
50 Mass of wash 2 added 6.0 
5 Mass of wash 2 recovered 6.1 
5 Mass in apparatus after Wash #2 2.6 
5 
5 Wet soil recovered 1.7 
5 Mass lost in soil washing .0.9 

m 

All masses in pounds unless otherwise specified. Page 1 i 
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NBH07-S Page 1 07-Jut-88 

SUMMARY TABLE PROJECT: NEW BEDFORD HARBOR 

PRE-TEST SEDIMENT RESULTS (GALSON) POST-TEST RESULTS (GALSON) 

SAMPLE LOCATION: GALSON-HL
SMO NUMBER: AK071/MAH188

UNITS: ug/kg 

 G-LL 
 AK076/HAH193 

ug/kg 

HS/UASH 1 
AK350 
ug/kg 

LS/UASH 1 
AK351 
ug/kg 

HS/UASH 2 
AK352 
ug/kg 

LS/WASH 2 
AK353 
ug/kg 

HS/REAGENT 
AK354 
ug/l 

LS/REAGENT 
AK355 
ug/l 

SEMI -VOLATILE CRDL 
ORGANIC COMPOUNDS ug/kg 

1,3 - Dichlorobenzene 330 22000 J 430 J NR NR NR NR NR NR 
1,4 - Dichlorobenzene 330 60000 J 620 J NR NR NR NR NR NR 
4-Methylphenol 
1,2.4 ­ THchlorobenzene 

330 
330 

-
60000 J --

NR 
NR 

NR 
NR 

NR 
NR 

NR 
NR 

NR 
NR 

NR 
NR 

Naphthalene 
2-Methylnaphthalene 
AcenaphthyI ene 
Acenaphthene 
Dibenzofuran 

330 
330 
330 
330 
330 

-
-
-

--

230 J 
180 J 
740 J 
520 J 
250 J 

NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 

Fluorene 330 . 670 J NR NR NR NR NR NR 
Phenanthrene 330 - 6600 NR NR NR NR NR NR 
Anthracene 330 - 7000 NR NR NR NR NR NR 
Di-n-Butylphthalate 
Fluoranthene 

330 
330 

-
-

-
13000 

NR 
NR 

NR 
NR 

NR 
NR 

NR 
NR 

NR 
NR 

NR 
NR 

Pyrene 
Butylbenzylphthalate 
Benzo (a) Anthracene 
bis (2-Ethylhexyl) Phthalate 
Chrysene 

330 
330 
330 
330 
330 

16000 J 
-
-

36000 J 
-

23000 

--
24000 
6300 

NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 

Benzo (b) Fluoranthene 
Benzo (k) Fluoranthene 
Benzo (a) Pyrene 

330 
330 
330 

-
-
-

14000 
-

8700 

NR 
NR 
NR 

NR 
NR 
NR 

NR 
NR 
NR 

NR 
NR 
NR 

NR 
NR 
NR 

NR 
NR 
NR 

Indeno (1,2,3-cd) Pyrene 330 -
- NR NR NR NR NR NR 

Oibenz (a,h) Anthracene 330 - - NR NR NR NR NR NR 
Benzo (9,h,i,) Perylene 
2,4 ­ Dinitrotoluene 

330 
330 

-
- NR 

NR 
NR 
NR 

NR 
NR 

NR 
NR 

NR 
NR 

NR 
NR 

N ­ Nftrosodiphenylamine (1) 330 NR NR NR NR NR NR 

CRDL 
PESTICIDES/PCB ug/kg 

Aroclor-1242 80 8500000 J 100000 J 
Aroclor-1248 80 . -
Aroclor-1254 160 3200000 DJ 51000 D, 
Heptachlor 0.05 - - 57 J 2400 130 
Dieldrin 0.10 - - 6600 590 
4.4-DDE 0.10 - - 3100 
Endrin Aldehyde 0.10 - - 1700 



NBH07-S Page 3 07-Jul-88 

SUMMARY TABLE 

SAMPLE LOCATION:
SMO NUMBER:

 HSH20/WASH 1
 AK356

 LSH20/UASH1
 AK357

 HSH20/UASH2
 AK358

 LSH20/UASH2 
 AK3S9 

UNITS: ug/l ug/l ug/l ug/l 

SEMI -VOLATILE CRDL 
ORGANIC COMPOUNDS ug/kg 

1,3 ­ Dichlorobenzene 330 NR NR NR NR 
1,4 - Dichlorobenzene 330 NR NR NR NR 
4-Methylphenol 
1,2,4 ­ Trichlorobenzene 

330 
330 

NR 
NR 

NR 
NR 

NR 
NR 

NR 
NR 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 

330 
330 
330 
330 
330 

NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 

Fluorene 330 NR NR NR NR 
Phenanthrene 330 NR NR NR NR 
Anthracene 330 NR NR NR NR 
Oi-n-Butylphthalate 
Ftuoranthene 

330 
330 

NR 
NR 

NR 
NR 

NR 
NR 

NR 
NR 

Pyrene 
Butylbenzylphthalate 
Benzo (a) Anthracene 
bis (2-Ethylhexyl) Phthalate 
Chrysene 
Benzo (b) Fluoranthene 
Benzo (k) Fluoranthene 
Benzo (a) Pyrene 
Indeno (1,2,3-cd) Pyrene 
Dibenz (a,h) Anthracene 
Benzo (g,h,i.) Perylene 
2,4 ­ Dinitrotoluene 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

N ­ Nitrosodiphenylamine (1) 330 NR NR NR NR 

CRDL 
PESTICIDES/PCB ug/kg 

Aroclor-1242 80 . . . . 
Aroclor-1248 80 -

-
-

. 
Aroclor-1254 160 - - . . 
Neptachlor 
Dieldrin 

0.05 
0.10 

37 
12 

15 
-

14 
-

40 
-

4,4 -DDE 0.10 - - - -
Endrin Aldehyde 0.10 - - - -
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I I • I 
New Bedford Sample Log 

SAMPLES CREATED AN D ANALYZED FOR NEW BEDFORD LAB. JOB #R7007 

generation Analyzed extraction analysis 
Sample No Description Date for prep date date RESULT units 
R70078802171410SJRA Initial sample low PCB soil 2/17/88 PCB 2/17/88 2/22/88 460 ug/g 
R70078802171410SJRB Initial sample low PCB soil 2/17/88 2/17/88 ug/g 
R70078802171433SJR Untreated soil (low PCB) 2/17/88 % moisture 2/29/88 61 % 
R70078802171610SJRA Initial sample high PCB soil 2/17/88 PCB 2/17/88 2/22/88 6100 ug/g 
R70078802171610SJRC Initial sample high PCB soil 2/17/88 PCB 2/17/88 2/22/88 6100 ug/g 
R70078802171620SJR Untreated soil (high PCB) 2/17/88 % moisture 2/29/88 68 % 
R70078802191600DEM DMSO Rxn trap (reactor 1) 2/22/88 weight gain 2/23/88 6.6 g 
R70078802191602DEM SFLN Rxn trap (reactor 2) 2/22/88 weight gain 2/23/88 3.1 g 
R70078802220700SJR Reactor 1 initial sample 2/22/88 PCB 3/01/88 400 ug/g 
R70078802220702SJR Reactor 2 initial sample 2/22/88 PCB 3/01/88 780 ug/g 
R70078802220800SJR Reactor 1 1 hr sample 2/22/88 PCB 2/22/88 2/22/88 810 ug/g 
R70078802220802SJR Reactor 2 1 hr sample 2/22/88 PCB 2/22/88 2/22/88 250 ug/g 
R70078802220900SJR Reactor 1 2hr sample 2/22/88 PCB 3/01/88 400 ug/g 
R70078802220902SJR Reactor 2 2hr sample 2/22/88 PCB 3/01/88 270 ug/g 
R70078802221000SJR Reactor 1 3hr sample 2/22/88 PCB 2/22/88 3/07/88 48 ug/g 
R70078802221002SJR Reactor 2 3hr sample 2/22/88 PCB 3/01/88 3/01/88 820 ug/g 
R70078802221002SJR Reactor 2 3hr sample 2/22/88 PCB 3/01/88 3/07/88 Not Valid ug/g 
R70078802221100SJR Reactor 1 4hr sample 2/22/88 PCB 3/01/88 Not Valid ug/g 
R70078802221102SJR Reactor 2 4hr sample 2/22/88 PCB 2/22/88 2/22/88 Not Valid 
R70078802221200SJR Reactor 1 5hr sample 2/22/88 PCB 2/22/88 3/07/88 4.2 ug/g 
R70078802221202SJR Reactor 2 5hr sample 2/22/88 PCB 3/01/88 3/07/88 120 ug/g 
R70078802221202SJR Reactor 2 5hr sample 2/22/88 PCB 3/01/88 3/07/88 130 ug/g 
R70078802221300SJR Reactor 1 6hr sample 2/22/88 PCB 3/01/88 3/01/88 430 ug/g 
R70078802221302SJR Reactor 2 6hr sample 2/22/88 PCB 2/22/88 2/22/88 Not Valid 
R70078802221400SJR Reactor 1 7hr sample 2/22/88 PCB 2/22/88 3/07/88 3.8 ug/g 
R70078802221402SJR Reactor 2 7hr sample 2/22/88 PCB 3/02/88 3/07/88 11 ug/g 
R70078802221500SJR Reactor 1 8hr sample 2/22/88 PCB 2/22/88 3/01/88 Not Valid ug/g 
R70078802221502SJR Reactor 2 8hr sample 2/22/88 PCB 2/22/88 2/22/88 Not Valid 
R70078802221600STG Reactor 1 9hr sample 2/22/88 PCB 3/07/88 3/07/88 2.2 ug/g 
R70078802221602ST3 Reactor 2 9hr sample 2/22/88 PCB 3/07/88 15 ug/g 
R70078802221622STG Reactor 2 9hr 20min sample 2/22/88 PCB 3/01/88 18 ug/g 
R70078802222000CRG Condensale 3/14/88 PCB 3/14/88 

Pagel 



t i l 
New Bedford Sample Log 

generation Analyzed extraction analysis 
Sample No Description Date for prep date date RESULT units 
R70078803090700STG Reactor 1 1hr sample 3/09/88 
R70078803090702STG Reactor 2 1 hr sample 3/09/88 
R70078803090800STG Reactor 1 2hr sample 3/09/88 PCB 3/09/88 3/09/88 16000 ug/g 
R70078803090802STG Reactor 2 2hr sample 3/09/88 PCB 3/09/88 3/09/88 Not Valid ug/g 
R70078803090900STG Reactor 1 3hr sample 3/09/88 
R70078803090902STG Reactor 2 3hr sample 3/09/88 
R70078803091 OOOSTG Reactor 1 4hr sample 3/09/88 PCB 3/09/88 3/09/88 5900 ug/g 
R70078803091002STG Reactor 2 4hr sample 3/09/88 PCB 3/09/88 3/09/88 6400 ug/g 
R70078803091100STG Reactor 1 5hr sample 3/09/88 
R70078803091 102STG Reactor 2 5hr sample 3/09/88 
R70078803091200SJR Reactor 1 6hr sample 3/09/88 PCB 3/09/88 3/09/88 260 ug/g 
R70078803091202SJR Reactor 2 6hr sample 3/09/88 PCB 3/09/88 3/09/88 1500 ug/g 
R70078803091300STG Reactor 1 7hr sample 3/09/88 
R70078803091302STG Reactor 2 7hr sample 3/09/88 
R70078803091400RJR Reactor 1 wash water 3/09/88 KOH 3/09/88 3/09/88 60.8 mg/g 
R70078803091400SJR Reactor 1 8hr sample 3/09/88 PCB 3/09/88 3/09/88 240 ug/g 
R70078803091402RJR Reactor 2 wash water 3/09/88 KOH 3/09/88 3/09/88 133 mg/g 
R70078803091402SJR Reactor 2 8hr sample 3/09/88 PCB 3/09/88 3/09/88 200 ug/g 
R70078803091500SJR Reactor 1 9hr sample 3/09/88 PCB 3/09/88 3/09/88 280 ug/g 
R70078803091502SJR Reactor 2 9hr sample 3/09/88 
R70078803091600SJR Reactor 1 lOhr sample 3/09/88 PCB 3/09/88 3/09/88 150 ug/g 
R70078803091602SJR Reactor 2 10hr sample 3/09/88 PCB 3/09/88 3/09/88 51 ug/g 
R70078803091700SJR Reactor 1 11 hr sample 3/09/88 
R70078803091702SJR Reactor 2 11hr sample 3/09/88 
R70078803091800SJR Reactor 1 12hr sample 3/09/88 PCB 3/09/88 3/09/88 210 ug/g 
R70078803091802SJR Reactor 2 12hr sample 3/09/88 PCB 3/09/88 3/09/88 140 ug/g 
R70078803092000CRG Condensale 3/14/88 PCB 3/14/88 
R70078803092002CRG Condensate 3/14/88 PCB 3/14/88 
R70078803101140RRG Reagent from reactor 1 3/10/88 PEG 3/10/88 3/10/88 260 mg/g 
R70078803101140RRG Reagent from reactor 1 3/10/88 TMH 3/10/88 3/10/88 160 mg/g 
R70078803101140RRG Reagent from reactor 1 3/10/88 DMSO 3/10/88 3/10/88 270 mg/g 
R70078803101140RRG Reagent from reactor 1 3/10/88 KOH 3/10/88 3/10/88 14.2 mg/g 
R70078803101140RRG Reactor 1 reagent 3 /10/8  8 
R70078803101145RRG Reagent from reactor 2 3/10/88 PEG 3/10/88 3/10/88 240 mg/g 
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t i l l 
New Bedford Sample Log 

generation Analyzed extraction analysis 
Sample No Description Date for prep date date RESULT 
R70078803210900SJR Reactor 3hr sample 3/21/88 
R70078803211000SJR Reactor 4hr sample 3/21/88 PCB 3/21/88 3/21/88 Not Valid 
R70078803211100SJR Reactor 5hr sample 3/21/88 
R70078803211200SJR Reactor 6hr sample 3/21/88 PCB 3/21/88 3/21/88 1.8 
R70078803211300SJR Reactor 7hr sample 3/21/88 PCB 3/21/88 3/21/88 0.8 
R70078803211400SJR Reactor 8hr sample 3/21/88 
R7007880321 1430CRG Condensate 3/21/88 PCB 3/24/88 3/21/88 1100 
R70078803280700SJR Reactor 1 hr sample 3/28/88 
R70078803291240CRG Condensate: 1 gal practice rxn 3/29/88 PCB 4/13/88 4/28/88 260 
R70078803291300SJR Reactor 7hr sample 3/29/88 PCB 3/29/88 3/29/88 52 
R70078803300940SJR High PCB starting soil 3/30/88 PCB 3/31/88 7300 
R70078803310700SJR Reactor 1hr sample 3/31/88 PCB 4/01/88 4/01/88 9400 
R70078803310800SJR Reactor 2hr sample 3/31/88 PCB 3/31/88 3/31/88 5700 
R70078803310900SJR Reactor 3hr sample 3/31/88 PCB 4/01/88 4/01/88 3500 
R70078803311000SJR Reactor 4hr sample 3/31/88 PCB 3/31/88 3/31/88 1600 
R70078803311100SJR Reactor 5hr sample 3/31/88 PCB 4/01/88 4/01/88 480 
R70078803311200SJR Reactor 6hr sample 3/31/88 PCB 3/31/88 3/31/88 500 
R70078803311300SJR Reactor 7hr sample 3/31/88 PCB 3/31/88 3/31/88 80 
R70078803311400SJR Reactor 8hr sample 3/31/88 PCB 3/31/88 3/31/88 23 
R70078803311500SJR Reactor 9hr sample 3/31/88 PCB 3/31/88 3/31/88 5.6 
R70078803311600STG Reactor lOhr sample 3/31/88 PCB 3/31/88 3/31/88 6.8 
R70078803311700STG Reactor 11 hr sample 3/31/88 PCB 3/31/88 3/31/88 3.3 
R70078803311800CRG Condensate: 1 gal high soil rxn 3/30/88 PCB 4/13/88 4/28/88 330 
R70078803311800DRG Drying tube: 1 gal high soil rxn 3/31/88 weight gain 4/01/88 1 
R7007880331 1800DRG Trap: high soil gallon reaction 3/31/88 PCB 7/19/88 7/20/88 2 
R70078803311800STG Reactor 12hr sample 3/31/88 PCB 3/31/88 3/31/88 3.7 
R70078804010805CRG Condenser 1 condensate 4/05/88 Part of R70078803311800CRG 
R70078804010807CRG Condenser 2 condensate 4/05/88 Part of R70078803311800CRG 
R70078804010810CRG Reactor burp flask 4/05/88 
R70078804041200SJR NB Low starling soil 4/04/88 PCB 4/05/88 4/05/88 440 
R70078804050700SJR Reaction 1hr sample 4/05/88 PCB 4/05/88 4/05/88 460 
R70078804050800SJR Reaction 2hr sample 4/05/88 PCB 4/05/8  8 4/05/88 130 
R70078804050900SJR Reaction 3hr sample 4/05/88 PCB 4/05/88 4/05/88 92 
R70078804051000SJR Reaction 4hr sample 4/05/88 

units 

ug/g 

ug/g 
ug/g 

ug/g 

ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
ug/g 
g 
ug/g 
ug/g 

ug/g 
ug/g 
ug/g 
ug/g 
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t i l l 
New Bedford Sample Log 

generation Analyzed extraction analysis 
Sample No Description Date for prep date date RESULT units 
R70078804221120SRG low soil (qal.) after second wash 4/22/8 8 KOH 7/20/88 7/20/88 21 mq/q 
R70078804221120SRG low soil (qal.) after second wash 4/22/8 8 PEG 7/20/88 7/21/88 1.4 mg/g 
R70078804221120SRG low soil (gal.) after second wash 4/22/88 TMH 7/20/88 7/21/88 2.3 mg/g 
R70078804221120SRG low soil (qal.) after second wash 4/22/88 DMSO 7/20/88 7/21/88 4.4 mg/g 
R70078804250840RRG Reaqent from high soil gallon rxn 4/25/8 8 KOH 6/17/88 6/17/88 198 mg/g 
R70078804250840RRG Reagent from high soil gallon rxn 4/25/88 PCB 6/18/88 6/18/88 2.8 ug/g 
R70078804250840RRG Reaqent from high soil gallon rxn 4/25/88 PEG 6/15/88 6/19/88 90 mq/q 
R70078804250840RRG Reagent from high soil gallon rxn 4/25/88 TMH 6/15/88 6/19/88 90 mg/q 
R70078804250840RRG Reagent from high soil gallon rxn 4/25/88 DMSO 6/15/88 6/19/88 160 mg/g 
R70078804250925SRG high soil (qal.) after reap, drain 4/25/88 KOH 7/20/88 7/20/88 133 mg/g 
R70078804250925SRG high soil (qal.) after reaq. drain 4/25/8 8 PEG 7/20/88 7/21/88 15.8 mg/g 
R70078804250925SRG high soil (gal.) after reag. drain 4/25/8 8 TMH 7/20/88 7/21/88 12.3 mg/q 
R70078804250925SRG high soil (qal.) after reaq. drain 4/25/88 DMSO 7/20/88 7/21/88 30.6 mq/q 
R70078804250925SRG NB High soil after reagent decant 4/25/88 % moisture 4/26/8 8 26 % 
R70078804250938WRG Wash 1 from high soil gallon rxn 4/25/88 KOH 6/17/88 6/17/88 62 mg/g 
R70078804250938WRG Wash 1 from high soil gallon rxn 4/25/88 PCB 6/18/88 6/18/88 0.57 uq/q 
R70078804250938WRG Wash 1 from high soil gallon rxn 4/25/88 PEG 6/15/88 6/19/88 39 mq/q 
R70078804250938WRG Wash 1 from high soil gallon rxn 4/25/88 TMH 6/15/88 6/19/88 7.6 mq/q 
R70078804250938WRG Wash 1 from high soil gallon rxn 4 /25/8  8 DMSO 6/15/88 6/19/88 16 mq/q 
R70078804250938WRG Wash 1 from high soil gallon rxn 4/25/8 8 PCB 6/19/88 6/20/88 0.35 ug/g 
R70078804250955SRG high soil (gal.) after first wash 4/25/88 KOH 7/20/88 7/20/88 71 mg/g 
R70078804250955SRG high soil (qal.) after first wash 4/25/88 PEG 7/20/88 7/21/88 18.3 mg/g 
R70078804250955SRG hiqh soil (qal.) after first wash 4/25/88 TMH 7/20/88 7/21/88 4.1 mg/g 
R70078804250955SRG hiqh soil (qal.) after first wash 4/25/88 DMSO 7/20/88 7/21/88 15.3 mg/q 
R70078804250955SRG NB Hiqh soil wash 1 4/25/88 % moisture 4/26/88 35 % 
R70078804251000WRG Wash 2 from high soil gallon rxn 4/25/88 KOH 6/17/88 6/17/88 25 mg/g 
R70078804251000WRG Wash 2 from high soil gallon rxn 4/25/8 8 PEG 6/15/88 6/19/88 2.1 mg/g 
R70078804251000WRG Wash 2 from hiqh soil gallon rxn 4/25/8 8 TMH 6/15/88 6/19/88 1.8 mg/g 
R70078804251000WRG Wash 2 from high soil gallon rxn 4/25/88 DMSO 6/15/8 8 6/19/88 4.2 mg/g 
R70078804251000WRG Wash 2 from high soil gallon rxn 4/25/8 8 PCB 6/19/88 6/20/88 0.054 ug/g 
R70078804251025SRG hiqh soil (qal.) after second wash 4 /25/8  8 KOH 7/20/8 8 7/20/88 22 mg/g 
R70078804251025SRG hiqh soil (qal.) after second wash 4 /25 /8  8 PEG 7/20/8 8 7/21/88 5.8 mg/g 
R70078804251025SRG high soil (qal.) after second wash 4/25/8 8 TMH 7/20/8 8 7/21/8 8 2.1 mg/g 
R70078804251025SRG hiqh soil (qal.) after second wash 4/25/88 DMSO 7/20/88 7/21/88 4.3 mq/q 

Page 7 



I I I I 
New Bedford Sample Log 

Sample No 
R70078809081420SEM 
R70078809081430SEM 
R70078809081430SEM 
R70078809081440SEM 
R70078809081440SEM 
R70078809081450SEM 
R70078809081450SEM 

Description 
Spiked dup. of ...04221 120SRG 
Duplicate of ... 04251 025SRG 
Duplicate of ...04251 025SRG 
Duplicate of ...04251 025SRG 
Duplicate of ...04251 025SRG 
Spiked dup. of ...04251025SRG 
Spiked dup. of ...04251025SRG 

generation 
Date 

9/08/8 8 
9/08/88 
9/08/88 
9/08/8 8 
9/08/8 8 
9/08/88 
9/08/88 

"MCB

Analyzed 
for 

MCB" 
PCB 

MCB" 
PCB 

MCB" 
PCB 

MCB" 
» monochlo

extraction 
prep date 
9/09/8 8 
9/09/8 8 
9/09/88 
9/09/8 8 
9/09/8 8 
9/09/8 8 
9/09/8 8 

robipheny! 

analysis 
date 

9/09/88 
9/09/88 
9/09/88 
9/09/8 8 
9/09/88 
9/09/88 
9/09/88 

RESULT 
0.12 

2.8 
1.5 
2.7 
1.4 
7.1 
1.3 

units 
ug/g 
ua/a 
ua/g 
ug/a 
ug/g 
ug/a 
ug/g 
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Understanding Webb-McCall Spreadsheets 

The concentration of PCB in samples is calculated according to the 
procedure of Webb and McCall as described in one of the EPA method for PCB 
analysis (EPA 600/4-81-045). Each PCB peak is treated as a separate 
compound and is quantified individually. The total PCB concentration in a 
sample is the sum of the concentrations represented by the various peaks. 

As a general rule for gas chromatography, standards should bracket 
samples. In other words, it is best to have a standard of higher concentration 
and a standard of lower concentration for calculation of sample concentration. 
That way the sample concentration can be calculated by linear interpolation, 
which will greatly reduce inaccuracy caused by nonlinear detector response. 
The nanograms (ng) of PCB represented by each peak in a sample is 
calculated by linear interpolation between two standards having the same peak 
at higher and lower concentrations. The equation for this calculation is: 

ngis - n9ih ' [(Ajh-Aj|)(ngjh-ngj|)/(Ajh-AjS)] 

where i refers to a peak name, 
s refers to the sample, 
h refers to the higher standard, 
I refers to the lower standard, and 
A is a peak area. 

The nanograms of PCB represented by a given peak (ngj) within our 1:1 
1242:1260 standard is calculated as follows. 

ngix = Cx*V|*Mj/100 

where Cx is the concentration of Aroclor in standard x in ng/nL, 
V| is the injection volume of the standard in JJ.L, and 
Mj is the mean weight percent of peak i in the standard, given in 

the table below. 

Composition of a 1:1 Mixture of Aroclors 1242 and 1260 
Peak Percent Peak Percent Peak Percent 
11 0.55 58 2.8 203 4.65 
16 1.45 70 6.5 232+244 4.9 
21 5.65 78 1.8 280 5.5 
28 5.5 84 3.7 332 2.1 
32 3.05 98+104 3.45 372 2 
37 5.75 117+125 7.8 448 0.3 
40 5.55 146 7.55 528 0.75 
47 4.4 160 2.45 
54 3.4 174 6.2 Total 97.75 
(These percentages were obtained by adding up the Aroclor 1242 and 1260 percentages, taken 
from Tables 3 and 6 of the EPA method 600/4-81-045 and dividing by 2.) 

D-l 



Row 31 is where all the peak contributions are added up. 

Row 36, column 2 for the sample is where the final soil concentrationin 
soil is calculated. The equation for this calculation is; 

ppm in soil = total ng/injection x extract volume 
injection volume x soil mass x dilution 

Dilution in this example is equal to .01 if a 1/100 dilution was used. 

The purpose of column 3 for the sample is to indicate how the 
ng/injection for each peak was calculated. If the peak area is lower than that of 
the lowest standard for that peak, a "0" will be printed in column 10. If the peak 
area is higher than that of the highest standard, a "2" will be printed. If the peak 
area is within the range of the standards, a "1" will be printed. Samples with 
more than one or two 2's should be diluted further and re-injected. Samples 
with O's that account for more than 25% of the total ng should be injected in a 
more concentrated form unless the soil concentration is below the desired 
detection limit. 



•i 

* 

• 

* 

g 

M 

• 

m 

K L M N 
1 SAMPLE f R70078802 SAMPLE # 
2 171610SJRA 
3 dilution used 0.01 dilution used 
4 inj.vol 2 ini.vol 
5 Peak Area ng/injection Peak Area 
6 1955.49 0.2749966 2 443.61 
7 2691 .39 0.7014136 2 601.78 
8 19968 3.0512099 e 4550.03 
9 31836 3.3167717 2 7321.6 

10 23362 1.7234311 2 5471 .78 
11 75425 3.8524967 2 16240 
12 47828 3.0605569 2 10529 
13 43107 3.110657 2 10100 
14 31234 2.1519202 2 7165.72 
15 29393 1 .4762392 2 6634.52 
16 73337 4.5495503 2 15774 
17 21462 0.88065.95 2 4589.85 
18 31926 2.3574932 2 7737.58 
19 43586 2.0666154 2 10265.97 
20 39298 1.7874014 2 9490.54 
21 24273 0.9307229 1 6147.69 
22 3214.78 0.0672387 1 831.61 
23 20950 0.657582 1 5534.72 
24 10662 0.1711239 1 3255.94 
25 9459.63 0.1461162 1 2950.81 
26 8106.28 0.0741358 1 2496.14 
27 6190.09 0.0508789 1 2307.31 
28 3243.41 0.0178919 1 1961.79 
29 1432.28 0.003855 1 1019.35 
30 1845.79 0.0054338 1 1803.27 
31 DCBarea OCB na/ini. DCBarea 
32 0 0 
33 
34 Total nq PCB 36.486392 Total ng PCB 
35 
36 a used* 3 g used* 
37 ml total vol. 10 mL total vol. 
38 *as received , 68% moisture. *as received. 
39 opmPCB 6081.0653 

• 
pom PCB 

40 
41 ul DCS used ul DCB used 
42 cone (ng/ul) cone (ng/ul) 
43 DCB%R #DIV/0! DCB%R 
44 
45 Homolog ppm Homolog 
46 mono 45.832771 mono 
47 di 763.63607 di 
48 ri 1972.3662 tri 
49 etra 1689.9205 tetra 
50 penta 911.19708 penta 
51 hexa 619.55755 hexa 
52 hepta 74.025029 hepta 
53 octa 4.5301185 octa 

NBWM2/22. Webb McCall Calculations for New Bedford 

0 |P 
R7007880217 
1610SJRC 

0.002 
2 

ng/injection 
0.0565328 1 

0.13107893 1 
0.6300216 1 

0.69316197 1 
0.35615712 1 
0.75442459 1 
0.61685739 1 
0.67121311 1 

0.44765372 1 
0.30516139 1 
0.88053253 1 
0.16599587 1 

0.52272464 1 
0.43693919 1 
0.30969101 1 

0.13785663 1 

0.0105052 1 
0.11056669 1 
0.03354283 1 

0.02930964 1 
0.01576244 0 
0.01144501 1 

0.00822153 1 
0.00247567 1 
0.00526718 1 
DCB ng/ini. 

0 0 

7.3430987 

3 
10 

68% moisture. 
6119.24892 I/ 

#DIV/0! 

ppm 
47.11067 

778.659189 
1995.8636 

1722.89705 
954.55819 

532.667179 
74.1893944 
13.3036522 

Q 
SAMPLE # 

dilution used 
inj.vol 
Peak Area 

111.02 
128.48 

1530.52 
2277.27 
1322.52 
9265.96 
1612.68 
5502.01 
2657.52 
2596.52 
5875.76 

2000 
2332.6 

4202.59 
3731.41 

2589.18 

1718.29 
1034.41 

469.7 
421 .33 
235.47 

DCB area 
1948.71 

Total ng PCB 

gused 
mL total vol. 

opm PCB 

ul DCB used 
cone (na/ul) 
DCB%R 

Homolog 
mono 
di 
tri 
tetra 
penta 
lexa 
hepta 
octa 

R IS T U IV 
R700788022jj SAMPLE # R7007880222 
0800SJR 0802SJR 

0.01 dilution used 0.005 
2 inj.vol 2 

ng/injection Peak Area ng/injection 
0.00864507 1 49.6 0.00172713 0 
0.00584896 1 91.38 0.00413194 0 
0.15584748 1 444.88 0.02166359 0 
0.15330159 1 651.97 0.02919725 1 
0.04629056 1 351.05 0.00652082 0 
0.38936455 1 3120.89 0.08638653 1 

0.0590964 1 390.67 0.01136651 0 

0.33139009 1 1951.2 0.07657699 1 
0.12842966 1 775.05 0.02520019 1 
0.09737896 1 759.99 0.01937077 1 
0.24962695 1 2165.12!'0.06)35197 1 
0.05629606 1 1708.14 "tru'4393358 1 
0.11273973 1 1 5 36-.9 0.06022436 1 
0.14038044 1 1638.72 ""' D.03568301 1 
0.0754048 1 1050.92 0.01442517 0 

0.04489511 1 0 0 
0 0 669.39 0.00821862 0 

0.02234318 0 440.06 0.00572217 0 
0.00859344 0 195.81 0.00162671 0 
0.00397273 0 222.02 0.00187785 0 
0.00266058 0 137.71 0.00-08696 0 
0.00099918 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 

DCB na/ini. DCB area DCB ng/inj. 
0.00568867 1 1466.32 0.00273007 1 

2.09350554 Total ng PCB 0.51607476 

1.3 gused 2.1 
10 mL total vol. 10 

805.194437 !/ ppm PCB 245.749885 s 

5 ul DCB used 5 
484 cone (nq/ul) 484 

117.534587 DCB%R 112.812716 

ppm Homolog ppm 
3.32502709 mono 0.8224423 
76.9314776 di 15.75944821 
250.811342 tri 64.0418393 
287.826198 tetra 95.3930313 
115.502464 penta 50.5489917 
65.0404994 hexa 15.3112704 

5.7574289 hepta 3.87286217 
0 octa 0 
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NBWM2/22. Webb McCall Calculations for New Bedford 

BG BH |BI BJ BK IBL BM BN |BO BP BQ |BR 
1 SAMPLE # R700788022S2 SAMPLE # R700788022 > SAMPLE # R7007880222 SAMPLE # R7007880222 
2 1502SJR-REINT 1502SJR 1502SJR 1600STG m 
3 dilution usec 1 dilution usec 0.1 dilution used 1 dilution used 1 

/4 inj.vol d. inj.vol c.
r inj.vok 2 ini.vol 2 

5 Peak Area nq/injection Peak Area ng/injection Peak Area ng/injection Peak Area ng/injection 
6 683.92 0.09125715 1 109.43 0.00843086 1 43.i1697 0.00150322 0 415.8 0.05251431 1 
7 0 0 582.39 0.12578666 1 1424.39 0.35560073 2 930.04 0.22067367 1 
8 4664.08 0.64793164 1 501.91 0.02690606 1 1Q468 1.55936053 2 217.42 0.01058734 0 
9 4109.04 0.34934349 1 975.35 0.050603 1 141(645 1.47693574 2 195.58 0.00792055 0 

10 14796 1.0687679 2 476.68 0.00885442 0 29470 2.19023979 2 1443.23 0.05247185 1 
11 4620.42 0.14619115 1 1111.45 0.022844 0 28160 1.37838369 2 1181.32 0.02497203 1 
12 0 0 875.86 0.02710007 1 \ 0 0 0 0 

ft 13 3010.03 0.14721566 1 1927.18 0.07551189 1 51 493 3.71565857 2 , • 0 0 
)14 0 0 0 0 0 0 0 0 

a* ,̂ ^'"' 15 , -0 36*4.06 =1 • a -0 _ - - !  " 0 '» 
16 , 275B56" 17.454756 2 } V 32823 1.96722162 2 )^ 410720 26.0540621 £^ , 54B58 3.37171419 2 
17 " . a—tf 1RJ/.48 0.01990806 1 ^— -"""0 0 V. , 0 ,-fr 
18 0 0 0 0 ft 0 0 1365*75- "o.-osirgsTi 1 
19 0 0 1027.08 0.01723143 1 r .  0 2405.83 i 0.05882397 1

' 0

1
20 0 0 I 0 0 ?*/DA 

,, r- '̂M 0 I 0 0 
21 • 0 0 903.98 0.01347054 0 l A.f t^^~ 0 0 \ 0 0 
22 0 0 0 0 0 0 972.be 0.01346928 1 

^U' 
23 0 0 0 0 0 0 \ 0 0*i 24 0 0 0 0 0 0 \ 0 0 
25 0 0 488167 0.00413318 0 0 0 459.94 0.00389018 0 

I26 0 0 0 0 0 0 435.33 0.00274899 0 
27 0 0 0 0 0 0 0 0 
28 0 0 147j84 0.00061204 0 0 0 235.83 0.0009763 0 

1 

29 0 0 0 0 0 0 0 0 
30 0 0 0 0 0 0 25.8906 6.341 5E-05 0• 
31 DCB area DCB ng/ini. DCB area DCB no/inj. DCB area DCB nq/inj. DCB area DCB nq/inj. 
32 7647.37 0.05417944 1 2198.24 0.0072191 1 7963.93 0.0573563 1 2797.3 0.01089327 1 
33 ' 
34 Total nq PCB 19.905463 Total nq PCS 2.52092492 Total nq PCB 36.7317444 Total nq PCB 3.87262139 
35 | 
36 g used 1.7 qused ; 1.7 g used I 1.7 Q used 1.2 

ml total vol. 10 mL total vol. 10 mL total vol. 10 mL total vol. 10 "137 
IJ 3  8 . 

39 DpmPCB 58.5454793 DcmPCB i 74.1448507 ppmPCB ^08.034542 DomPCB 16.1359225 
1 

40 
\ \ \. 

41 ul DCB used \5 ul DCB used \ 5 ul DCB used 5 ul DCB used 5 
^ 42 cone (nq/ul) 96.8 cone (nq/ul) 96.8 cone (ng/ul) 96.8 cone (na/ul) 96.8 

43 DCB %R 55.9704946 DCB%R 74.5774545 DCB%R 59>,2523771 DCB%R 11.2533752 
44 • ,• 
45 Homdog Dom \ Homotog fppm Homolog ppm'̂  Homoioq ppm ' 
46 mono 0.26840338 \ mono 0.24796657 mono 0.00442123 mono 0.21880963 

47 di 2.16255152 di 4.86304327 di 6.71822115 di 0.971\83811 

ri 4.34401963 ri 2184560982 tri 13.7538979 tri 0.34743458 
I 4  8 
\ 49 etra 36.8826247 etra 48.3664238 tetra 65.3354197 tetra 9.97465448 

50 oenta 14.8878801 oenta 17.1740898 penta 22.2225824 penta 4.47134235 

• 51 hexa 0 hexa 0.52030877 hexa 0 hexa 0.09340786 

52 hepta 0 hepta 0.10940759 hepta 0 hepta 0.05410328 

53 octa 0 octa 0.01800111 octa 0 octa 0.00433217 
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1
1
2
2

3
3
4

4

5

5

NBWM2/22-70. Webb McCall Calculations for New Bedford 

A I B I C | D I E F G H I |J 
1 STANDARDS (1:1 mixtures of arodors 1242 and 1260) SAMPLE # R70078802 
2 I 171410SJRA 
3 Total PCS Cone (nq/ul) 0.2 1 10 dilution used 0.01 
4 inj. Vol. 2 2 2 inj.vol 2 
5 peak ID Peak Area ng/injection Peak Area nq/injection Peak Area ng/injection Peak Area ng/injection 
6 1 63.18 0.0022 128.5 0.011 813.63 0.11 161.42 0.0157569 1 
7 6 128.27 0.0058 227.78 0.029 1184.04 0.29 1000 0.2397684 1 
8 1 464.11 0.0226 1257.67 0.113 7733.86 1.13 1505.84 0.1519718 1 

8 543.24 0.022 1872.67 0.11 11123 1.1 3315.33 0.2643981 1• 9 
10 2 656.79 0.0122 1609.77 0.061 8793.21 0.61 1619.78 0.061765 1 
11 7 1119.04 0.023 4024.55 0.115 23797 1.15 11928 0.5287105 1 
12 0 763.02 0.0222 2807.93 0.111 18056 1.11 2199.4 0.0845746 1 

• 13 7 621.16 0.0176 2208.81 0.088 12925 0.88 6937.09 0.4374523 1 
14 4 496.14 0.0136 1804.11 0.068 10447 0.68 3381.33 0.1796824 1 
15 8 529.7 0.0112 1792.37 0.056 11587 0.56 3376.38 0.137508 1 
16 70 (deleted) 
17 78 423.1 0.0072 1520.84 0.036 9170 0.36 2500 0.0774749 1 

18 84 605.79 0.0148 1821.88 0.074 10602 0.74 2873.23 0.1537482 1 
19 98+104 913.31 0.0138 2743.16 0.069 15440 0.69 5233.01 0.1907781 1 
20 117+125 2273.02 0.0312 6390.38 0.156 34711 1.56 4759.37 0.106563 1 
21 146 2026.66 0.0302 6650.81 0.151 37365 1.51 2705 0.0479208 1 

22 160 798.19 0.0098 2655.91 0.049 16169 0.49 0 0 
23 174 1907.23 0.0248 6102.88 0.124 37156 1.24 2149.94 0.0305385 1-
24 203 2238.92 0.0186 7302.64 0.093 43294 0.93 1331.45 0.0110611 0 
25 2324-244 2317.33 0.0196 7432.33 0.098 44594 0.98 846.4 0.0071589 0 
26 280 3483.92 0.022 11286 0.11 70030 1.1 959.85 0.0060612 0 
27 332 1979.57 0.0084 5596 0.042 30888 0.42 989.31 0.004198 0 
28 372 1932.43 0.008 6173.43 0.04 38892 0.4 468.79 0.0019407 0 
29 448 637.46 0.0012 2074.41 0.006 13261 0.06 0 0 
30 528 1224.81 0.003 4286.55 0.015 25641 0.15 127.76 0.0003129 0131 Peak Area na/iniection Peak Area na/iniection Peak Area ng/injection DCS area DCB ng/inj. 
32 DCB 1083.15 0.00038 4177.77 0.01936 21540 0.1936 0 0 
33 

34 The detection limit for this analysis is 0.1 no/injection Total ng PCS 2.7393445 
35 These analyses are accurate to no more than 2 significant digits 
36 g used* 3.6 
37 1083.15 0.00038 1083.15 mL total vol. 10 

* 38 4177.77 0.01936 4177.77 *as received, 61% moisture. 
39 21540 0.1936 21540 PomPCB 380.46451 
40 
41 ul DCB used 
42 cone (ng/ul) 
43 DCB%R #DIV/0! 

• 44 

45 Homolog ng/inj HomdOQ ng/inj Homoloa ng/inj Homolog ppm 

46 mono 0.0022 mono 0.011 mono 0.11 mono 2.1884553 

47 di 0.0339 di 0.1695 di 1.695 di 63.588857 

48 tri 0.078388 tri 0.39194 tri 3.9194 tri 129.53388 

49 tetra 0.045112 tetra 0.22556 tetra 2.2556 tetra 107.33645 

50 oenta 0.030266 penta 0.15133 penta 1.5133 penta 43.070502 

51 hexa 0.093254 hexa 0.46627 hexa 4.6627 hexa 30.730967 

152 hepta 0.06968 hepta 0.3484 hepta 3.484 hepta 3.7023831 

53 octa 0.0122 octa 0.061 octa 0.61 octa 0.313008 

D-ll 



0 

NBWM2/22-70, Webb McCall Calculations for New Bedford 

m 

m 

«P 

M 

w 

-

1 

2 

3 
4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 
16 
17 

18 

19 
20 

21 

22 

23 
24 

25 

26 
27 

28 

29 

30 

31 
32 

33 

34 
35 

36 

37 
38 

39 
40 

41 

42 
43 

**i 44 

45 

46 

Hi 47 

48 

49 

J50 

«Ui 
I 5  2 

53 

W 

SAMPLE # 

dilution used 
inj.vol 
Peak Area 

301.59 
347.69 

4681.38 
5447.91 
4847.28 
2436.49 
6665.45 
4737.95 

6665.45 

500 
691.84 

1451.27 
677.68 

828.5 

DCBarea 
6583.14 

Total ng PCS 

a used 
ml total vol. 

oomPCB 

ul OCB used 
cone (no/ul) 
DCB%R 

Homolog 
mono 
di 
ri 
etra 

oenta 
hexa 
hepta 
octa 

X |Y 
R7007880222 
1000SJR 

0.1 
2 

ng/injection 
0.0360112 1 
0.061728 1 

0.6506484 1 
0.4926337 1 
0.3084292 1 
0.0647157 1 
0.3637312 1 
0.2749208 1 

0 0 
0.3067529 1 

0.0092175 1 
0.018989 1 

0.0300283 1 
0.009302 0 

0.0123458 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

OCB nq/ini. 
0.0434993 1 

2.6394537 

1.4 
10 

94.266203 

5 
484 

89.874538 

ppm 
1.2861136 
29.84053 

39.512548 
21.10326 

1 .5336947 
0.9900575 

0 
0 

z 
SAMPLE f 

dilution used 
ini.vol 
Peak Area 

70.17 

59.05 
32.17 

101.89 

99.94 

16.92 

DCBarea 

Total ng PCS 

gused 
mL total vol. 

3pm PCB 

ul DCB used 
cone (ng/ul) 
DCB%R 

Homolog 
mono 
di 
tri 
etra 

oenta 
hexa 
hepta 
octa 

A A 
HXBKF22B 

1 
2 

ng/injection 
0 

0.0031729 
0 
0 
0 
0 
0 

0.0016731 
0.0008818 
0.0021544 

0 
0 
0 

0.0013718 
0 
0 
0 

0.0001406 
0 
0 
0 
0 
0 
0 

DCB ng/ini. 
0 

0.0093946 

1 
1 

0.0046973 

fDIV/0! 

ppm 
0 

0.0015864 
0.0001455 
0.0022092 
8.231 E-05 
0.0006106 
6.325E-05 

0 

AB AC 
SAMPLE # 

dilution used 
ini.vol 
Peak Area 

0 189.78 
0 35.35 
0 128.58 
0 174.32 
0 1090.24 
0 254.87 
0 514.17 
0 127.77 
0 120.32 
0 218.08 

0 50 
0 54.77 
0 265.1 
0 754.06 
0 233.51 
0 555.88 
0 
0 1403.57 
0 
0 
0 580.94 
0 589.52 
0 217.14 
0 

DCB area 
0 

Total ng PCB 

9 used 
mL total vol. 

pom PCB 

ul DCB used 
cone (ng/ul) 
DCB%R 

Homoiog 
mono 
di 
tri 
tetra 
penta 
hexa 
hepta 
octa 

AO AE AF AG |AH 
HXBKF22A SAMPLE # R7007880222 

1102SJR 
1 dilution used 0.1 
2 ini.vol 2 

ng/injection Peak Area ng/iniection 

0.0198548 1 136.43 0.0121459 1 
0.0015984 0 0 0 

0.0062612 0 2310.43 0.278322 1 
0.0070596 0 4050.75 0.3431051 1 

0.034396 1 1834.59 0.078182 1 
0.0052384 0 12023 0.5336834 1 
0.0149597 0 2838.23 0.1129851 1 
0.0036202 0 7270.64 0.462104 1 
0.0032982 0 - 5420.2 0.3240541 1 
0.0046111 0 929.24 0.0253758 1 

0.0008509 0 500 0.0092175 1 
0.0013381 0 445.19 0.0108764 0 

0.0040056 0 924.93 0.0141505 1 
0.0103504 0 1007.04 0.0138229 0 
0.0034796 0 0 0 

0.006825 0 0 0 
0 0 771.2 0.010028 0 

0.0116603 0 867.39 0.0072059 0 
0 0 498.37 0.0042152 0 

0 0 370.55 0.0023399 0 
0.0024651 0 523.19 0.0022201 0 
0.0024405 0 0 0 

0.0004088 0 0 0 
0 0 0 0 

DCB ng/ini. DCB area DCB nq/ini. 
0 0 2103.8 0.0066399 1 

0.144722 Total nq PCB 2.2440339 

1 gused 0.9 
1 mL total vol. 10 

0.072361 pom PCB 124.66855 

ul DCB used 5 
cone (nq/ul) 96.8 

#DIV/0! DCB %R 68.593759 

ppm Homolog ppm 

0.0099274 mono 0.6747706 
0.^048123 di 20.227684 

0.0304886 tri 60.506512 
0.005646 tetra 39.656309 

0.0028591 penta 1:2781408 

0.009017 hexa 1.5007446 
0.0081859 hepta 0.8243896 
0.0014246 octa of 
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NBWM2/22-70, Webb McCall Calculations for New Bedford 

AU AV |AV\ 
1 SAMPLE # R7007880222 

1302SJR m 2

3 dilution used 1

4 inj.vol 4


5 Peak Area ng/injection 
m 6 0 0 

7 10067 2.7145002 2

8 42115 6.52910339 2


A83627 6.85961074 dm 9

10 67159 5.07065098 2

11 80793 4.13348763 2

12 52645 3.37614981 2
m 13 0 0 
14 50773 3.53546987 2

15 0 0 

m 16

17 0 0 
18 0 0 
19 0 0

•* 20 0 0 
21 0 0 
22 0 0 

m 23 0 0 
24 0 0 
25 0 0 
26 0 0 

M 
27 0 0 
28 0 0 
29 0 0 
30 0 0 

* 31 DCS area OCB na/ini. 
32 7156.67 0.04925498 1


m 33

34 Total na PCS 34.2189726 
35

36 a used 2.1 

0 37 ml total vol. 10

38

39 oom PCB 81 .4737444

40
ri 
4 ul DCB used 5

4 cone (ng/ul) 96.8 
4 DCB %R 50.8832448 

•» 4

4 Homolog ppm 
4 mono 0 

id 4 di 27.2821578 
4 ri 48.5516703 
4 etra 5.63991622 

Jso oenta 0 

*5 1 hexa 0 

I 5  2 hepta 0

53 octa 0 

AX 
SAMPLE # 

dilution used 
inj.vol 
Peak Area 

117.14 
95.83 

247.79 
90.14 

188.73 
71.13 
58.65 

321.56 

168.43 
184.81 

526

251.71 

988.04 

289.73 
419.55 
200.48 

DCB area 
1978.8 

Total no PCB 

gused 
mL total vol. 

DomPCB 

ul DCB used 
cone (ng/ul) 
DCB%R 

Homolog 
mono 
di 
ri 
etra 

penta 
hexa 
hepta 
octa 

AY lAZ 
R7007880222 
1400SJR 

0.1 
2


ng/iniection 
0.00946957 1

0.00433316 0 
0.01206622 0 
0.00365047 0 

0.0035057 0 

0.00146196 0 
0.00170642 0 
0.00911111 0 

0 0 
0 0 

0.00286622 0 
0.00451508 0 
0.00794779 0 
0.00345503 0 
0.01472314 0 

0 0 
0.0037674 0 

0.00348544 0 
0.00169566 0 

0 0 
0 0 
0 0 
0 0 
0 0 

DCB ng/ini. 
0.00587322 1


0.08776036 

0.5 
10


8.77603595 

5

96.8 

60.6737888 

ppm 
0.94695652 
1.73119949 
0.94119216 
1.19773243 
1.15472048 
2.33793536 
0.46629951 

0 

BA BB BC BD BE IBF 
SAMPLE # HXBKF22C SAMPLE # R7007880222 

1400SJRA 
dilution used 1 dilution used 1

inj.vol 2 inj.vol 2

Peak Area ng/injection Peak Area ng/injection 

0 0 1284.9 0.17809763 2

55.44 0.00250684 0 1039.63 0.25058498 1


206.16 0.01003903 0 1791.58 0.19684351 1

0 0 804 0.03926069 1


47.18 0.00087638 0 4700.3 0.29719616 1

11.73 0.00024109 0 0 0 
13.82 0.00040209 0 0 0 

0 0 0 0 
121.23 0.00332311 0 .. 0 0 
257.03 0.00543465 0 0 0 

0 0 1500 0.03545325 1

0 0 1816.94 0.07375952 1

0 0 2775.98 0.07060522 1

0 0 2362.65 0.03391675 1


794.87 0.01184465 0 1397.32 0.02082198 0 
506.18 0.00621477 0 0 0 

0 0 382.75 0.00497696 0 
108.85 0.00090428 0 0 0 

0 0 217.19 0.001837 0 
0 0 0 0 

417.76 0.0017727 0 61.47 0.00026084 0 
133.23 0.00055155 0 34.66 0.00014349 0 

0 0 0 0 
0 0 0 0 

DCB area DCB na/ini. DCB area DCB ng/ini. 
0 0 7579.45 0.05349782 1


Total no PCB 0.04411114 Total ng PCB 1.20375795 

a used 1 gused 0.5 
mL total vol. 1 mL total vol. 10


DpmPCB 0.02205557 ppm PCB 12.0375795 

ul DCB used ul DCB used 5

cone (ng/ul) cone (ng/ul) 96.8 
DCB%R fDIV/0! DCB%R 55.2663454 

Homolog ppm Homolog ppm 

mono 0 mono 1.78097631 
di 0.00627294 di A 57243655

tri 0.00130809 tri 3.26641682 
tetra 0.00383057 tetra 0.35453248 
penta 0.00029612 penta 1.31 118489

hexa 0.00722511 hexa 0.73145626 
hepta 0.00284697 hepta 0.01914134 
octa 0.00027578 octa 0.00143488 



NBWM2/22-70, Webb McCall Calculations for New Bedford 

BS BT BU BV BW tex BY BZ CA CB CC CD 
1 SAMPLE # HEXANE SAMPLE # R700788022 > SAMPLE # R700788022 SAMPLE # 

A 2 1502SJR 1600STG-REINT 
3 dilution used 1 dilution used 0.1 dilution used 1 dilution used 
4 inj.vol 4 inj.vol t inj.vol 2 inj.vol 

I
s Peak Area no/injection Peak Area nq/injection Peak Area ng/injection Peak Area ng/injection 

34.9418 0.00121671 0 109.43 0.00843086 1 402.86 0.05064451 1 0 0• 6 
7 • 322.82 0.05494006 1 533.02 0.11231169 1 786.87 0.18159709 1 0 0 
8 113.85 0.00554397 0 418.67 0.02038728 0 73.7645 0.00359199 0 0 0 
9 0 0 623.52 0.02731404 1 21.0192 0.00085123 0 0 0i 

10 189.08 0.0035122 0 763.3 0.01765414 1 739.83 0.01645229 1 0 0 
11 196.14 0.00403133 0 299.74 0.00616066 0 162.25 0.00333478 0 0 0 
12 61.2022 0.00178067 0 434.71 0.01264785 0 0 0 0 0 

¥ 13 17.7359 0.00050253 0 148.92 0.00421951 0 0 0 0 0 
14 66.7408 0.00182947 0 0 0 0 0 0 0 

! 15 275.66 0.00582857 0 0 0 0 0 0 0 
16 m 
17 0.00348973 0 0 0 0 0 0 0 
18 205.07 0.00501005 0 0 0 85.2812 0.0020835 0 0 0 
19 290.85 0.00439471 0 0 0 75.8802 0.00114654 0 0 0 
20 731.21 0.01003676 0 0 0 0 0 0 0 
21 833.78 0.01242446 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 

m 23 0 0 0 0 0 0 0 0 
24 481.63 0.00400118 0 0 0 0 0 0 0 
25 707.94 0.00598776 0 0 0 112.96 0.00095542 0 0 0 
26 0 0 0 0 200.97 0.00126907 0 0 0 
27 0 0 0 0 0 0 0 0 
28 338.54 0.00140151 0 0 0 134.48 0.00055673 0 0 0 
29 0 0 0 0 0 0 0 0 

m 30 0 0 0 0 25.8906 6.341 5E-05 0 0 0 
31 DCB area OCB nq/ini. OCB area DCB nq/ini. DCB area DCB nq/ini. DCB area DCB nq/ini. 
32 201.32 7.0629E-05 0 2198.24 0.0072191 1 2797.3 0.01089327 1 0 0 
33 
34 Total no PCB 0.12593166 Total ng PCB 0.20912604 Total ng PCB 0.26254655 Total ng PCB 0 
35 
36 g used 1.53 gused 1.7 gused 1.2 gused 

m 37 ml total vol. 10 mL total vol. 10 mL total vol. 10 mL total vol. 
38 
39 DpmPCB 0.20577069 DpmPCB 6.15076575 com PCB 1 .09394397 ppm PCB #DIV/0! 
40 
41 ul DCB used 5 ul DCB used 5 ul DCB used 5 ul DCB used 
42 cone (na/ul) 96.8 cone (na/ul) 96.8 cone (nq/ul) 96.8 cone (nq/ul) 
43 DCB%R 0.03648183 DCB%R 74.5774545 DCB%R 11.2533752 DCB%R #DIV/0! 
44 
45 Homoloq ppm Homoloq ppm Homoloq ppm Homoiog ppm 
46 mono 0.00198809 mono 0.24796657 mono 0.21101877 mono #DIV/0! 

w 47 di 0.0988301 di 4.10374958 di 0.77250784 di #DIV/0! 
48 tri 0.0162221 ri 1 .6749463 tri 0.08510623 tri #DIV/0! 
49 etra 0.01804996 etra 0.12410329 tetra 0 tetra #DIV/0! 
50 penta 0.01648327 penta 0 penta 0.0122164 penta #DIV/0! 
51 hexa 0.03721749 hexa 0 hexa 0.00164018 hexa #DIWO! 
52 hepta 0.01468962 hepta 0 hepta 0.00887061 hepta #DIV/0' 
53 octa 0.00229005 octa 0 octa 0.00258394 octa #D!V/0 ' 

m 

ill 
D-17 



NBWM2/24, Webb McCall Calculations for New Bedford 

K L IM N 0 IP Q R IS T U |V 
1 SAMPLE # R7007880224 SAMPLE # R7007880224 SAMf LE# R7007880224 SAMPLE # R7007880224 

\
2 0700STG 0802STG 0900STG 1002SJR 
3 dilution used 0.01 dilution used 0.01 dilutidn used 0.01 dilution used 0.02 * 
4 inj.vol < inj.vol 2 inj.vcIII 2 inj.vol \ 2 

• 5 Peak Area ng/injection Peak Area no/injection Peak Area ng/injection Peak Area ng/injection 
6 90.76 0.0082932 1 88.3317 0.00805506 1 \68.49 0.00610915 1 \)66 0.0175692 1 
7 0 0 0 0 2\10.03 0.02092422 1 598\77 0.11286833 1 
8 1721.98 0.2133465 1 1715.31 0.21240425 1 1021.03 0.11433066 1 826.67 0.08831439 1 
9 2274.51 0.1837154 1 2325.55 0.18856701 1 1827.67 0.14124087 1 1283.22 0.09163702 1 

10 1055.72 0.0453107 1 1006.06 0.04243953 1 839.07 0.03278465 1 592.94 0.01855411 1* 
11 8776.58 ,0.36>473 1 9761.23 640&M5252 1 8711.71 0.36057557 1 3946.05 i 0.14771676 1 
12 1466.2 0.066776 1 1658.06 0.07704098 1 1539.88 0.07071808 1 914 \0.03723202 1 

* 13 4909.24 !tT3TnjD526 1 5772.75 ib.357>5132 1 5648.44 0.34918826 1 2593.26 'P.14610602 1 
14 2298.58 <uTT2'23779 1 2722.03 0.14845061 1 2715.18 0.14802885 1 \ 0 0 
15 2270.72 0.0964404 1 2716.5 0.11732154 1 2778.9 0.12024447 1 2189.44 înosaassi 1 
16 5703.63 f 0.26731 13 1 7111.36 0.34^362201 • 1 •C3JQZ33 "0751284089- 1 ^43.62 01497154-08 1 

* 17 2000 ' 0.06529 1 2500 0.08296063 1 2000 0.06529005 1 -i—; 4 0 
18 1929.26 0.1071261 1 2315.61 0.13512865 1 1987.64 0.11135749 1 o 0 
19 3750.07 0.1435019 1 4587.23 0.18046929 1 4088.97 0.15846706 1 467.24 O.d0821746 0 
20 3260.35 0.084756 1 4003.67 0.11451035 1 2208.55 0.0426535 1 488.54 0.00792878 0 
21 2350.85 0.0447724 1 2640.3 0.05484803 1 1755.03 0.02743058 0 313.06 0.0(489303 0 
22 0 0 0 0 0 0 329.46 O.U.041614 0

0 23 1697.28 0.0227761 0 1918.85 0.02693834 1 754.7 0.01012746 0 329.46 0.00442109 0 
24 1016.06 0.0087979 0 1067.62 0.00924437 0 879.98 0.00761962 0 47.82 0.00*41407 0 
25 562.42 0.0050359 0 455.18 0.00407571 0 380.69 0.00340872 0 145.56 O.OOT30335 0 
26 605.87 0.0041099 0 443.6 0.00300917 0 570.19 0.0038679 0 42 0.00028491 0 
27 295.35 0.0017686 0 137.87 0.00082557 0 313.49 0.00187719 0 0 0 
28 141.48 0.0020345 0 0 0 327.28 0.00470627 0 52.95 0.00076142 0 
29 0 0 0 0 0 0 0 0 

m 30 1 1 1 .44 0.0002998 0 36.45 9.8073E-05 0 0 0 0 0 
31 DCB area DCB na/ini. DCB area DCB ng/ini. DCB area DCB ng/lni. DCB area DCB na/ini. 
32 1057.31 0.002516 0 2645.59 0.01049731 1 1444.77 0.00343807 0 2244.27 0.00678564 1 
33 
34 Total ng PCB 2.1573662 Total no PCB 2.51491304 Total ng PCB 2.31379149 Total no PCB 1.28217054 
35 
36 qused 1.4 gused 1.3 gused 1.8 gused 2.4 

«h? ml total vol. 10 mL total vol. 10 mL total vol. 10 mL total vol. 10 

1" 
39 ppm PCB 770.48794 DpmPCB 967.274244 pom PCB 642.719858 pom PCB 133.559431 
40 'J*W 

*I4 1 ul DCB used U^u 5 ul DCB used 10 ul DCB used 5 ul DCB used 5 
r 42 cone (nq/ul) 484 cone (ng/ul) 484 cone (ng/ul) 484 cone (ng/ul) 484 

43 DCB%R 5U984365 DCB%R 108.443333 DCB%R 71.0344658 DCB%R 70.0995994 
• 44 should have used 5 ul 

45 Homolog ppm Homolog ppm Homolog ppm Homolog ppm 
46 mono 2.9618618 mono 3.09810183 mono 1.69698602 mono 1.83012541 

m 47 di 92.598321 di 99.8253861 di 47.3791956 di 23.3429138 

I48 ri 233.47536 tri 275.902691 tri 171.905131 tri 28.3573601 
49 etra 261.98831 tetra 346.602704 tetra 277.227537 tetra 61.6373453 

50 penta 108.30254 penta 148.003829 penta 106.621365 penta 15.7762197 
51 hexa 63.781791 hexa 87.7181157 hexa 32.2294005 hexa 2.12872662 
52 hepta 6.5460623 hepta 6.08569703 hepta 4.35294268 hepta 0.40742583 
53 octa 0.8336847 octa 0.03772024 octa 1.30729763 octa 0.07931444 
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10

11

12

13
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38

39
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41

42
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44

45

46

47

48

49

50

51

52

53


_, 

AH 
t 

1

1

1

1

0 
0 
0 
0 
0 
p, 

'2

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

Al 
SAMPLE # 

dilution used 
inj.vol 
Peak Area 

300.42 
254.46 
299.76 
107.46 

1077.28 

1
 36190


^ 

226.26 
114.62 

DCB area 
2066.26 

Total nq PCB 

gused 
ml total vol. 

DomPCB 

ul DCB used 
cone (ng/ul) 
DCB%R 

Homolog 
mono 
di 
ri 
etra 

penta 
hexa 
hepta 
octa 

NBWM2/24, Webb McCall Calculations for New Bedford 

AJ lAK AL AM IAN AO AP IAQ 
R7007880224 SAMPLE # R7007880224 SAMPLE # R7007880224 
1300SJR 1700SJR 1702SJR 

1
0.1 dilution used 1 dilution used 
c. inj.vol 2 inj.vol f\ 2 

ng/iniection Peak Area ng/iniection Peak Area ng/iniection 
0.03610473 1 10241 1.40683726 2 5564.82 0.76202659
 2

0.02664408 1 4497.25 1.11577925 2 6000.03 1.50237979 2

0.02026193 0 1751.88 0.21757011 1 13433.96 1.86777392 2

0.00508533 0 1435.08 0.10455978 1 6630.39 0.59776487 1

0.04655727 1 9869.27 0.65014616 2 19401 1.30753988 2


0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 SI , .. 0 o =8! 

1.91992642 •2S 25482%. 13.77160T3 -2 ' ) 38>495j 20.7955368 2

•*^ ^N ^e-Tf ^ 0- -01 --— e- -cr 

0 0 0 0 0 0 
0 0 0 0 0 0 

0.0036721 0 3240.49 0.08396102 1 4593.91 0.13813706 1

0.00179148 0 2597.88 0.05337141 1 5408.93 0.15124243 1


0 0 0 0 0 0 
0 0 908.19 0.01218717 0 1561.05 0.02094802 0 
0 0 0 0 1378.46 0.01193589 0 
0 0 689.88 0.00617723 0 1726.02 0.01545489 0 
0 0 250.8 0.00170131 0 923.52 0.00626472 0 
0 0 149.78 0.00089689 0 528.16 0.00316263 0 
0 0 0 0 866.28 0.01048605 1

0 0 0 0 0 0 
0 0 461.19 0.00124088 0 593.04 0.00159564 0 

DCB ng/ini. DCB area DCB ng/ini. DCB area DCB ng/inj. 
0.00513929 1 8114.25 0.06766353 1 7706.1 0.06192655 1


2.06004334 Total ng PCB 17.4260298 Total ng PCB 27.1922492 

0.7 gused 1.7 gused 1.6 
10 mL total vol. 10 mL total vol. 10


147.145953 DomPCB 51.2530288 ppm PCB 84.9757789 
INVALID. NEEDS DILUTION INVALID, NEEDS DILUTION 

5 ul DCB used 5 ul DCB used 5

96.8 cone (ng/ul) 96.8 cone (ng/ul) 96.8 

53.0918051 DCB%R 69.9003363 DCB%R 63.9737104 

ppm Homolog ppm Homolog ppm 
2.5789092 mono 4.13775664 mono 2.38133309 

3.44123886 <*! 3.99849796 di 10.9987342 
3.59794794 tri 2.14284115 tri 5.48707352 
97.3676973 etra 28.7583439 tetra 46.1400974 
39.8077778 penta 11.7838479 penta 18.9213883 
0.35238188 hexa 0.40409831 hexa 0.90290006 

0 hepta 0.02399324 hepta 0.10649707 
0 octa 0.00364965 octa 0.03775528 

AR 
SAMPLE # 

dilution used 
inj.vol 
Peak Area 

1182.14 
496.1 
186.7 

' 64.31 
377.65 

V


> 27728

200


277.62 

392.61 
162


153


DCB area 
2192.69 

Total ng PCB 

gused 
mL total vol. 

ppm PCB 

ul DCB used 
cone (ng/ul) 
DCB%R 

Homolog 
mono 
di 
tri 
tetra 
penta 
hexa 
hepta 
octa 

D - 2 1




WMNB07/20, Webb McCall Calculations for New Bedford 

T1 1

2 

m 3 
1 4 

! 5 
6m

1 7 
1 8 

9 

-10 
I11 
!1 2 

-13 

I14 

Il5 
16 

H 17 
18 
19 

^20 

I2 1 

I 22 
23 

* 24 
25 
26 

127 
28 
29 
30 

• 31 
32 
33 

t*34 
135 

' 3  6 

-I37 
*38 

39 
40 

il4i 4  2 I' 4  3


1
44 
45 
46 
47 

W48 

I 4  9 

50 

i51 

I 5  2 
I 53 

K 
SAMPLE * 

dilution usec 
inj.vol 
Peak Area 

37.01 
194.91 

38.54 

73.81 

234.48 
334.44 

65.56 

103.17 

69.89 
DCS area 

6475.62 

Total ng PCG 

mL extract 

otal ug PCB 

ul DCB used 
cone (ng/ul) 
DCB%R 

Homolog 
mono 
di 
ri 
etra 

oenta 
hexa 
hepta 
octa 

L 
R70078804 
051800DRQ 

1 
< 

ng/injection 
0.0030821 
0.0058205 

0 
0 

0.0020027 
0 
0 
0 
0 
0 
0 
0 

0.0023288 
0 
0 
0 
0 
0 

0.0034349 
0.0045542 
0.0007574 

0 
0.0006636 

0 
0.0002842 

DCB ng/inj. 
0.0866038 

0.0229283 
•T . '-> , 

1 

30 

0.3439252 
UtxrrTC^ 

5 
296 

87.774129 

ug in trap 
0.0462308 
0.0873079 
0.0300401 

0 
0.0349324 
0.0119837 
0.1192141 
0.0142162 

M N O P Q R S T U V 
SAMPLE * HXBKL20 SAMPLE # ,MPLE * 

hexane blank 
dilution used 1 dilution used ution used 
inj.vol 2 inj.vol .vol 
Peak Area ng/injection Peak Area ng/injection lak Area ng/injection 

1 0 0 0 0 0 0 
1 180.17 0.00581834 1 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 50.25 0.0029792 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 28.31 0.00091155 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 51.19 0.00104657 0 0 0 0 0 
0 0 0 0 0 0 0 
0 225.38 0.00631592 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 345.18 0.00505659 0 0 0 0 0 
0 332.14 0.0045229 0 0 0 0 0 
0 263.97 0.00304948 0 0 0 0 0 
0 0 0 0 0 0 0 
0 553.91 0.00356267 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

DCB area DCB ng/ini. DCB area DCB ng/lni. ;Barea DCB ng/ini. 
1 537.37 0.00175787 0 0 0 0 0 

Total ng PCB 0.0332632 Total ng PCB 0 )tal ng PCB 0 

1 gused ( used 
mL extract 30 mL total vol. f L total vol. 

total UQ PCB 0.49894796 ppmPCB 0DIV/0! I jmPCB #DIV/0! 

ul DCB used n.a. ul DCB used I DCB used 
cone (ng/ul) cone (ng/ul) ( me (ng/ul) 
DCB%R fVALUE! DCB%R #DIV/0! [ CB%R #DIV/0! 

Homolog tig "in trap' Homolog ppm 1 omolog ppm 
mono 0 mono #DIV/0! r ono #DIV/0! 
di 0.08727504 di #DIV/0! ( #DIV/0! 
ri 0.04468797 tri *DIV/0! t *DIV/0! 
etra 0.01367318 tetra *DIV/OI t tra #DIV/0! 

penta 0.01635383 penta #DIV/0! f tnta #DIV/0! 
hexa 0.10845268 hexa #DIV/0! \ ixa #DIV/0! 
hepta 0.17506527 hepta #DIV/0! \ ipta #DIV/0! 
octa 0.05343999 octa #DIV/0! c :ta #DIV/0! 
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NBWM2/24-70, Webb McCatl Calculations for New Bedford 

A I B | C | D I E F G 
1 STANDARDS (1:1 mixtures of aroclors 1242 and 1260) 

m 2 
3 Total PCS Cone (ng/uO 0.2 1 10 
4 inj. Vol. 2 2 2 
5 peak ID Peak Area ng/injection Peak Area ng/injection Peak Area nq/injection 
6 1 28.63 0.0022 118.36 0.011 836.31 0.11 

* 7 6 92.55 0.0058 272.76 0.029 1287.31 0.29 
8 1 334.35 0.0226 1011.61 0.113 8211.13 1.13 

m 9 8 464.89 0.022 1499.01 0.11 11914 1.1 
10 2 483.04 0.0122 1327.08 0.061 9287.18 0.61 
11 7 965.12 0.023 3213.56 0.115 26386 1.15 
12 0 633.04 0.0222 2292.78 0.111 19450 1.11 m 13 7 477.77 0.0176 1719.11 0.088 13634 0.88 
14 4 409.7 0.0136 1415.42 0.068 11355 0.68 
15 8 404.73 0.0112 1407.38 0.056 12167 0.56 

a 16 70 (deleted) 
17 78 366.66 0.0072 1171.22 0.036 10339 0.36 
18 84 519.54 0.0148 1472.22 0.074 10661 0.74 
19 98-1-104 784.66 0.0138 2062.91 0.069 16126 0.69 m 20 117-.-125 1922.42 0.0312 5040.16 0.156 36548 1.56 
21 146 1932.22 0.0302 5402.52 0.151 41336 1.51 
22 160 775.87 0.0098 2151.52 0.049 17006 0.49 

m 23 174 1848.1 0.0248 5130.27 0.124 40352 1.24 
24 203 2148.09 0.0186 5916.03 0.093 44977 0.93 
25 232+244 2188.95 0.0196 6020.8 0.098 46441 0.98 
26 280 3243.15 0.022 9126.42 0.11 73859 1.1 m 
27 332 1402.8 0.0084 3996.79 0.042 32499 0.42 
28 372 556.33 0.008 4545.95 0.04 36900 0.4 
29 448 556.51 0.0012 1232.53 0.006 11247 0.06 

V 30 528 1114.99 0.003 2473.54 0.015 22427 0.15 
31 Peak Area ng/injection Peak Area no/injection Peak Area ng/iniection 
32 DCS 2033.9 0.00484 6743.77 0.0484 37734 0.484 

ut 33 
34 The detection limit for this analysis is 0.1 no/injection 
35 These analyses are accurate to no more than 2 significant digits 
36 
37 1067.01 0.0038 1067.01 
38 2164.91 0.01936 2164.91 
39 18598 0.1936 18598 
40 ft 
41 
42 

J43 

*j 44 
45 Homoloq ng/inj Homolog ng/inj Homolog ng/ini 
46 mono 0.0022 mono 0.011 mono 0.11 

di 0.0339 di 0.1695 di 1.695 * 47 

I 48 tri 0.078388 tri 0.39194 tri 3.9194 
49 tetra 0.045112 tetra 0.22556 tetra 2.2556 

J 50 oenta 0.030266 penta 0.15133 penta 1.5133 
hexa 0.093254 hexa 0.46627 hexa 4.6627 

^ 51 
52 hepta 0.06968 hepta 0.3484 hepta 3.484 

I 53 octa 0.0122 octa 0.061 octa 0.61 

H 
SAMPLE # 

dilution used 
inj.vol 
Peak Area 

100.23 

53.89 

44.94 
25.25 
59.45 

542.77 
225.12 

329.76 
183.65 
190.17 
53.07 

DCS area 

Total ng PCB 

gused 
ml total vol. 

ppmPCB 

ul DCB used 
cone (ng/ul) 
DCB%R 

Homolog 
mono 
di 
tri 
tetra 
penta 
iexa 
hepta 
octa 

1 

HXBKF24B 

1 
2 

ng/injection 
0 

0.0067887 
0 
0 

0.0013611 
0 
0 

0.0016555 
0.0008382 
0.0016451 

0 
0 
0 

0.0088089 
0.0035186 

0 
0 

0.0028553 
0.0016444 

0.00129 
0.0003178 

0 
0 
0 

DCB ng/ini. 
0 

0.0307236 

1 
1 

0.0153618 

fDIV/0! 

ppm 
0 

0.0033944 
0.0008188 
0.0019311 
0.0006165 
0.0057722 
0.0028288 

0 

J 

0 
1 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
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NBWM2/24-70, Webb McCall Calculations for New Bedford 

W X |Y z AA AB AC AD AE AF AG 
1 SAMPLE # R7007880224 SAMPLE # DCBMB SAMPLE * HXBKF24C SAMPLE # R700788022 
2 1100DJR 484PPM 1202SJR 4 
3 dilution used 0.1 dilution used 0.01 dilution used 1 dilution used 0.1 
4 inj.vol c.f inj.vol t inj.vol 2 inj.vol 2 
5 Peak Area no/injection Peak Area no/injection 

4 6 376.97 0.04666041 1 37.28 0.00304832 1 
Peak Area ng/injection

0 0 
Peak Area ng/injection 

230.89 0.02651706 
7 408.12 0.0638223 1 176.82 0.01664881 1 177.71 0.01676339 1 808.32 0.16677651 
a 1556.53 0.18997508 1 0 0 63.13 0.0042672 0 1515.01 0.18410999 

9 259.39 0.01227512 0 0 0 0 0 4964.22 0.43938658 
10 663.2 0.02261634 1 26.69 0.0006741 0 310.37 0.00783892 0 0 - 11 400 0.00953249 0 40 0.00095325 0 0 0 , 0 

J 12 16.44 0.00057653 0 5.23 0.00018341 0 0 0 0 
13 0 0 0 0 38.31 0.00141126 0 0 
14 0 0 80.87 0.00268448 0 0 0 0 
15 0 0 46.25 0.00127987 0 0 0 0 

t£ 16 
17 0 0 20 0.00039273 0 0 0 0 
18 0 0 23.66 0.000674 0 0 0 0 

119 0 0 80.51 0.00141595 0 0 0 0 
20 547.95 0.00889298 0 97.79 0.00158709 0 135.82 0.0022043 0 0 
21 240.37 0.00375691 0 22.17 0.00034651 0 0 0 824.5 0.01288668 
22 0 0 0 0 0 0 0 

id 23 92.5 0.00124127 0 77.25 0.00103663 0 93.43 0.00125375 0 0 

I 2  4 81.45 0.00070526 0 0 0 0 0 0 
25 0 0 0 0 0 0 215.54 0.00192996 

J26 0 0 0 0 0 0 95.22 0.00064593 
0 0 0 0 0 0 46.42 0.00027796 

^27 
1 28 0 0 0 0 0 0 100.96 0.0014518 

29 0 0 0 0 0 0 0 
*3  0 0 0 0 0 0 0 0*t 
31 DCBarea DCB nq/ini. DCBarea DCB ng/inj. DCBarea DCB ng/inj. DCB area DCB na/inj. 1r 32 2091.77 0.00537522 1 2033.9 0.00484 1 0 0 2004.75 0.00477063 
33 
34 Total ng PCB 0.3600547 Total no PCB 0.03092515 Total ng PCB 0.03373882 Total ng PCB 0.83398246 
35 
36 gused 2.1 gused 1 gused 1 oused 2.8 
37 mL total vol. 10 mL total vol. 10 mL total vol. 1 mL total vol. 10 
38 1 
39 DpmPCB 8.57273086 )om PCB 15.4625745 ppm PCB 0.01686941 ppm PCB 14.892544 
40 
41 ul DCB used 5 ul DCB used 5 ul DCB used ul DCB used 51

1 42 cone (ng/ul) 96.8 cone (nq/uO 484 cone (nq/ul) cone (nq/ul) 96.8 
43 DCB%R 55.5291335 DCB%fl 100 DCB%R #DIV/0! DCB%R 49.2833964 
44 • 
45 Homolog ppm Homolog ppm Homolog ppm Homolog ppm 

46 mono 1.1109621 mono 1.52416137 mono 0 mono 0.47351885 
47 di 6.11586088 di 8 32440486 di 0.01051529 di 8.P2737762 

148 ri 0.99837393 tri 1.34831995 tri 0.00391946 tri 5.88464165 
49 etra 0 etra 1.73560125 tetra 0.00070563 tetra 0 

<f 50 penta 0.02988102 penta 0.96478697 penta 0.00013226 penta 0.01150596 

51 hexa 0.30254013 hexa 1.56530008 hexa 0.00159677 hexa 0.22205967 

I 52 hepta 0.01511279 hepta 0 hepta 0 hepta 0.04751527 

53 octa 0 octa 0 octa 0 octa 0.025925 
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NBWM2/24-70, Webb McCall Calculations for New Bedford 

AS |A1 AU AV |AV\ 
1 R7007880224 SAMPLE # R7007880224 
2 1700SJR 1702SJR «l 3 0.1 dilution used 0.1 
4 inj.volt t 

5 ng/injection Peak Area ng/injection 
6 0.1576874 639.61 0.08287652 14 

7 0.08645576 • 665.2 0.1299579 1* 
8 0.01261977 0 2056.29 0.26057089 1 
9 0.00304334 0 326.89 0.01546942 0 

m 10 0.0095382 0 594.66 0.01865355 1 
11 0 0 1000 0.02442719 1 
12 0 0 14.73 0.00051656 0 
13 0 0 0 0 

* 14 0 0 2722.02 0.14845 1 
15 0 0 0 0 
16 

4 
17 0.00392734 0 0 0 
18 0.00790849 0 0 0 
19 0 0 1077.76 0.02645724 1 
20 0.00637188 0 1298.44 0.02107309 0 
21 0.00253201 0 842.28 0.01316458 0 
22 0 0 172.75 0.002182 0 
23 0.00205314 0 172.75 0.00231816 0 

I24 0 0 320.54 0.00277551 0 
25 0 0 111.42 0.00099766 0 

\ 26 0 0 206.25 0.0013991 0 
27 0 0 141.47 0.00084713 0 

^
|2 8 0 0 169.29 0.00243438 0 

29 0 0 0 0 

JL 30 0 0 0 0 
DCB ng/inj. DCB area DCB nq/ini. 

131 

I 32 0.0063086 1 2126.86 0.00569976 1 
33 

+34 0.29213733 Total no PCB 0.7545709 
I 35 

36 1.7 gused 1.7 
43 7 10 mL total vol. 10 

I 3  8 

! 39 8.59227436 ppm PCB 22.1932618 
^40 
^41 5 ul DCB used 5 

I 42 96.8 cone (nq/ul) 96.8 
1 43 65.1714379 DCB%R 58.8817738 

J|44 

I4  5 ppm Homolog ppm 
46 4.63786475 mono 2.43754481 
47 2.93636366 di 11.5998867 Jl 

I48 0.34766774 ri 3.06434933 
J 4  9 0.11551012 etra 2.92533821 
i so 0.25881513 penta 0.66956938 
isi 0.29605296 hexa 1.22694209 "52 0 hepta 0.19803187 

53 0 octa 0.07159948 

D-2 7 



WMNB 3/01, Webb McCall Calculations for New Bedford 

K L |M N o IP Q R |S T u Iv 
1 SAMPLE # R7007880222 SAMPLE # R7007880222 SAMPLE # R7007880222 SAMPLE # R7007880222 

0702SJR 0900SJR 0902SJR 1002SJR m 2 
3 dilution used 0.01 dilution used 0.01 dilution used 0.01 dilution used 0.02I 
4 inj.vol 2 ini.vol 2 ini.vol 2 inj.vol 2 
5 Peak Area nq/iniection Peak Area nq/iniection Peak Area nq/iniection Peak Area ng/injection 

m 6 161.83 0.003821 1 87.08 0.00128153 0 48.97 0.00072068 0 85.42 0.0012571 0 

7 422.8 0.0040407 0 0 0 572.51 0.00547143 0 500 0.00477846 0 
8 1187.8 k 0.1 138924 1 1335.4 0.1368812 1 0 0 825.87 0.07575162 1 

m 9 1439.47 0.0964824 1 1833.36 0.1309393 1 451.1 0.02633435 1 1706.53 0.11788453 1 
10 720.27 0.0293535 1 851.94 0.03607332 1 197.12 0.00626006 0 764.82 0.03162712 1 
11 5955.55 0.2335223 1 7720.36 0.3206135 1 1887.41 0.05449893 1 8164.38 0.34252533 1 
12 924.06 0..0334672 1 1456.68 0.05849903 1 371.61 0.01205539 0 1358.84 0.05390079 1 
13 3564.38 : 0.19,33422 1 4867.03 0.29267842 1 1175.02 0.04571414 1 5072.12 0.30737333 1 

* 14 1559.21 NT6675329 1 2424.57 0.1254688 1 535.94 0.0203044 1 2401.55 0.12392195 1 
15 1559.48 0.0519235 1 2368.46 0.09238007 1 539.97 0.01151038 1 2342.38 ^0.09103644 1 

m 16 3169.97 0.1141345 1 4560.58 0.18894114 1 1054.96 0.02840212 1 4444.95 0.18212039 1 
17 1500 0.0449245 1 1800 0.05648774 1 400 0.01032702 1 1500 0.04492451 1 

18 1274.86 0.0567556 1 1564.72 0.07136672 1 347.72 0.01162917 0 1785.79 0.08675122 1 
19 2755.47 0.0832452 1 3463.05 0.11655863 1 855.86 0.01471504 1 3490.23 0.11783829 1 
20 2715.48 0.0479109 1 2013.22 0.02828855 0 644.81 0.00906048 0 1793.08 0.02519528 0

* 21 1531.07 0.0267704 0 1450.35 0.025359 0 362.22 0.00633332 0 699.73 0.0122346 0 
22 0 0 0 0 0 0 0 0 
23 1031.87 0.0180806 0 458.88 0.00804057 0 200.53 0.00351372 0 312.99 0.00548426 0 
24 595.8 0.0068863 0 510.63 0.00590192 0 153.33 0.0017722 0 298.82 0.00345379 0 
25 432.01 0.0048842 0 291.24 0.00329271 0 144.46 0.00163324 0 177.92 0.00201153 0 
26 611.61 0.0037315 0 459.01 0.00280046 0 247.95 0.00151277 0 259.63 0.00158403 0 

* 27 656.42 0.0033996 0 349.71 0.00181114 0 0 0 0 0 
28 275.6 0.0016943 0 277.93 0.00170858 0 101.35 0.00062305 0 169.42 0.00104151 0 
29 0 0 0 0 0 0 0 0 
30 51.15 0.0002572 0 0 0 0 0 0 0 

*! 31 DCB area DCB nq/ini. DCB area DCB nq/ini. DCB area DCB nq/ini. DCB area DCB ng/ini. 
32 632.17 0.0047971 1 606.72 0.00459 1 425.49 0.00311509 1 2777.2 0.02225401 1 

t 33 
» 34 Total nq PCB 1.2460529 Total nq PCB 1.70537233 Total nq PCB 0.27239188 Total nq PCB 1.63269607 

35 
36 q used 0.8 q used 2.1 gused 0.5 g used 0.5 

ft 37 mL total vol. 10 mL total vol. 10 mL total vol. 10 mL total vol. 10 
I 38 
r 

39 ppm PCB 778.78306 pom PCB 406.041032 ppm PCB 272.391878 pom PCB 816.348036 
40 

Ib41 ul DCS used 5 ul DCB used 5 ul DCB used 5 ul DCB used 10 r 42 cone (nq/ul) 484 cone (nq/ul) 484 cone (nq/ul) 484 cone (nq/ul) 484 
43 DCS %R 99.113956 y DCB%R 94.8346233 J DCB %R 64.3614056 •s DCB %R 114.948392 / 
44 *l 45 Homolog ppm Homolog ppm Homolog. ppm Homolog ppm 
46 mono 2.3881363 mono 0.30512632 mono 0.72067697 mono 0.6285504 
47 di 88.783571 di 40.3847687 di 12.0550204 di 55.0006068 

244.36918 tri 132.094054 tri 99.2655863 tri 278.680437 
I* 48 tri 

r 49 tetra 264.04543 tetra 157.085365 tetra 101.320989 tetra 327.833727 
50 penta 99.089953 penta 51.6846696 penta 32.1588341 penta 115.200816 
51 hexa 67.809301 hexa 21.0119651 hexa 21.670055 hexa 35.2317324 

I 52 hepta 11.077858 hepta 3.06827801 hepta 4.5776659 hepta 3.25141019 "I 
53 octa 1.2196363 octa 0.40680412 octa 0.62305009 octa 0. 52075553J 

1h54 i 
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WMNB 3/01, Webb McCall Calculations for New Bedford 

1 
Al AJ |AK AL AM IAN AO AP |AQ AR AS IAT 

SAMPLE # R7007880222 'SAMPLE # R7007880222 SAMPLE # R7007880222 SAMPLE # R7007880222 
2 \ 1402SJR \ 1500SJR i 1622SyTG 1622STG 
3 dilution used 0.2 dilution used 0.2 dilution used 1 dilution used 0.2! 
4 inj.yol 2 injWol 2 inj.vcl 2 irij.vol 2 

m 5 PeaR Area nq/injection Peak Area nq/injection PeakWea ng/injection Pdak Area ng/iniection 
6 \103.33 0.00152068 0 \ 139.21 0.00204871 0 S54.79 0.06652318 1 \ 145.72 0.0021445 0 
7 \ 0 0 \ 705.47 0.05849005 1 8B63.9 3.12026173 2 \ 0 0 
8 lfe32.17 0.18310324 1 \128.32 0.00913137 0 \ 0 0 2C89.05 0.2854125 1

9 9 1750.83 0.12244439 1 V983.62 0.06412914 1 27 1.11907007 2 2525.84 0.2022171 1 
10 6^66.04 0.02658584 1 \ 0 0 831$.81 0.58261244 1 892.38 0.0381372 1 
11 2338.73 0.0f~088466 1 \ 0 0 744^.35 0.30719015 1 26S8.85 0.0817809 1 
12 327.97 0.01063966 0 \ 0 0 3683 76 0.18061255 1 666.81 0.0196855 0 

* 13 1026.6 0.03820158 1 \ 0 0 8882 76 0.58040972 1 170B.92 0.0723842 1 
14 334.69 0.01165093 0 \ 0 0 0 0 925.86 0.0383471 1 
15 212.69 Ov0044J651 0 \ 0 6420 |02 0 36+11-492. 1 1 1 1 7y74 0.034413-m 16 2937.69 0.10477&99 V*7218 2.70520595 *1t 13500p 7.88851766 257^T 1.43832634 
17 

-~*-_^ 
0̂ P- _& > ^ 1 2bbN ̂ Q-nr^4RQ^^.~ — 0- 0̂ 

18 

19 217.43
\ 
\ 

0 

0.00361972 

0 

0 954.12

r 
\ 

0 

0.01805499 

0 

1 4820.5 
I 

0 

0.18046842 

0 

1 
279.!p9 

227.62 \ 
0.0093439 

0.0037894 0 
20 307.64 \ 0.00432277 0 1246.04 \ 0.0175086 0 3942.97 0.0893453 1 725.25 I 0.0101908 0 
21 133.92 0.00233981 0 638.73 0.01116803 0 I 0 0 338.96 0.0059214 0 

m 22 

23 
\ 

107.0* 
0 

0.0018761 

0 

0 \ 

0 

0 

0 
0 

0 

0 

0 
0 

I 
I 

0 

0 

0 

0 
24 

25 

171.14 
201.84 

0.00197805 
0.00228197 

0 
0 169.91 

\ 
0 

fc. 00192097 
0 
0 

I 
392.9J3 

0 
0.0044424 

0 
0 

I 
92.1$ 

0 

0.0010418 
0 
0 

m 26 
27 

183.39 
108.76 

0.00111888 

\0.00056327 

0 

0 

173.73 (X 00 105994 

\ 0 

0 
0 

237. 8Br 0.00145133 

0 

0 
0 

104.33 
1 

0.0006366 

0 

0 

0 
28 113.68 P. 00069885 0 115.36 0.00070918 0 169. 57 0.00104243 0 103.071 0.0006336 0 
29 I 0 0 I 0 0 I 0 0 0 0 
30 0 0 \ 0 0 II 0 0 0 0 
31 DCB area DCB nq/ini. DCB area DCB\ nq/ini. DCB area II DCB nq/ini. DCB area DCB nq/ini. 

& 
32 

33 
34 

2348.69 

Total nq PCB 

0101876667 
\ 

0.59302589 

1 2602.46 

Total no PCB 

0. 02*083192 

\ 
2.88942693 

1 8967. 34|

Total nq PCB

 0.08735141 

 14.4230623 

1 2800.71 

Total nq PCE 

0.0224453 

\2. 2493002 

1 

i 35 \ \ \ \ 

36 g used \ 1>S gused - \ 0.4 g used II 1.1 g used i 1.1 
37 

38 

mL total vol. 
\
\ 
 10 mL total vol. \

\ 

 10 mL total vol. 10 mL total vol 
\ 

10 

* 
39 
40 

41 

oom PCB 

ul DCB used 

9.88B76487 

\ 
\ 5 

pom PCB 

ul DCB used 

180.58$ 
\ 
183 

5 

ppm PCB 

ul DCB used 

65.5593741 

5 

ppm PCB 

ul DCB used 

5*1.120459 
' 

5 

42 cone (nq/ul) \96.8 cone (nq/ul) 9te.8 cone (nq/ul) 96.8 cone (ng/ul) 96.8 

4 43 DCB %R 96.9352618 DCB%R 107.602906 DCB%R 90.2390569 DCB%R 115.93667 

44 \ I I • 

45 Homolog pm \ Homolog ppm \ Homolog pbm Homolog ppm 

Hi 
46 
47 

mono 
di 

0.02534462 
3.56190558 

mono 
di 

0.12804452 
5.22835663 

mono 
di 

6.30237807 
•15.4546784 

mono 
di 

0.048739 

7.6356095 

48 ri 3.39647101 tri 3.0060534(1 tri 8168053499 tri 6.9072948 

i
49 

50 

etra 
penta 

2.08057824 

0.56138045 

\! 

\ 
etra 

penta 
120.043514 
50.0331 157 

tetra 
penta 

2B. 4653281 

11.0542645 

tetra 
penta 

26.33172 

9.7904918 

51 iexa 0.15450143 hexa 1.93147457 iexa 0.67268135 iexa 0.356423 

ill in 
52 

53 

54 

hepta 
octa 

0.09193609 
0.01164748 

hepta 
octa 

0.17430115 
0.04432354 

hepta 
octa 

0.02477039 

0.60473833 
\

hepta 
octa 

0.0357795 

0.0144005 
I 
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WMNB 3/01, Webb McCall Calculations for New Bedford 

1 
BG BH IB BJ BK |BL BM BN BO 

SAMPLE # R7007880222 SAMPLE # R7007880224 SAMPLE # R50M07 

« 2 \ 1600STG 1702SJR (1 Dpm standard) 
3 dilution used 1 dilution used 1 dilution used 1 

r\4 inj.Aol £ inj.vol £. inj.vol 2 
5 Peak Area nq/injectiorv: Peak Area nq/injection Peak Area ng/injection w ^^ A /d6 1451.94 0.213762^  614.61 0.07634079 1 135.38 0.0019923 0 
7 1652.21 0.037739091

-1 0 0 319.77 0.003056 0 
n8 I 2807 0.36608343 1 9877 1 .46723846 e. ) 1395.4 0.1462262 1 

m 9 1J252.01 0.08317771 1 5027.82 0.45974908 1 1962.58 0.1442401 1 
10 2E22.57 0.14935301 1 276.58 0.00878352 0 1410.33 0.0662292 1 
11 I 1500 0.04043353 1 177.86 0.00401128 0 4206.71 0.1472193 1 
12 221.06 0.0071714 0 75.06 0.00243502 0 3049.13 0.1407313 1Mk 
13 6707.57 0.42455506 1 993.01 0.03650136 1 2207.36 0.1021102 1 
14 \ 0 ^0 235.64 0.00820289 0 1764.81 0.0811355 1 
15 \ 0 0 \ 149.68 0.00315033 0 1697.38 0.0578063 1 
16 13S635 7.80274948 2 } 58.4 0.00152496 0 3873.85 0.1484325 1 

* 17 \ ^t ,-C -$• "" 25 0.00061179 0 1450.79 0.0430278 1 
18 \ 0 0 22.17 0.00074145 0 1707.37 0.0808284 1 

f 
19 3843.4 \ 0.1344658 1 251.09 0.00418009 0 2358.44 0.0657892 1» 
20 3030.45 \ 0.05854286 1 266.41 0.00374343 0 5888.81 0.1550278 1 
21 2152.67 0.0428785 1 47.54 0.00083122 0 6049.28 0.1619114 1 
22 \ 0 0 0 0 2257.81 0.0468958 1 
23 506i4 0.00887323 0 0 0 5621.04 0.1343896 1 
24 769.0^5 0.00888888 0 347.97 0.00402187 0 6601.59 0.1031406 1 
25 1040.58 0.01176461 0 0 0 6831.35 0.1090653 1 

m 26 474.07 0.00289235 0 511.56 0.00312108 0 10584 0.1208914 1 
27 272.011 0.00140874 0 0 0 4590.51 0.0440374 1 
28 275.58 , 0.00169413 0 188.06 0.0011561 0 4951.47 0.0419046 1 
29 \ 0 0 0 0 1219.78 0.0061556 1 
30 \ 0 0 0 0 2822.57 0.0175197 1 
31 DCB area DCB nq/inj. DCB area DCB nq/ini. DCB area DCB nq/ini. 
32 9293.28 0.09161543 1 8499.51 0.08123115 1 6149.27 0.0504848 1 

*
» 3  3 \ 
34 Total nq PCS 9\39643454 Total nq PCB 2.08634471 Total nq PC^ 2.1697637 
35 \ 
36 a used 1.2 g used 1.6 g used 1 

'37 mL total vol. 10 mL total vol. 10 mL total vol 1 
\

38 > 

i
39 ppm PCS 39.1518106 pom PCB 6.51982723 / ppm PCB 1.0848818 

> 4  0 \ 

~41 ul DCB used \ 5 ul DCB used 5 ul DCB used 5 
42 cone (nq/ul) \ 96.8 cone (nq/ul) 96.8 cone (nq/ul) 5 
i43 DCB %R 94.6440365 DCB%R 83.9164774 DCB %R 100.96957 

\
*T4 4 

f 45 Homblog ppm \ Homolog ppm Homoloq ppm 
46 mono 0.89067808 mono 0.23856496 mono 0.0009962 
47 di 1. 76923*728 di 4.94429916 di 0.0926711 

*! 
I 4  8 ri 1.08058$43 tri 1.13358929 tri 0.2445673 

49 etra 24.8521103 tetra 0.14638166 etra 0.1813461 
t 5  0 oenta 9.88112964 penta 0.01489916 penta 0.0996284 i 
I5 1 hexa 0.57563322 hexa 0.01741529 lexa 0.2432018 

1
52 hepta 0.09537176 hepta 0.02106489 hepta 0.189681 
53 octa 0.00705888' octa 0.00361281 octa 0.03279 
rsT- 1X HG CLEAN 1X AW EXCESS COPPER & AW 3/7 
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WMNB 3/07, Webb McCall Calculations for New Bedford 

K L |M N O |P Q R |S T u V 
SAMPLE # R7007880222 SAMPLE # R7007880222 SAMPLE # R7007880222 SAMPLE # R7007880222 

1200SJR 1400SJR 1600STG I 1002SJR f» 
dilution used 1 dilution used 1 dilution used 1 dilution used O.l! 
inj.vol 2 inj.vol 2 inj.vol 2 inj.vtl 2 
Peak Area ng/injection Peak Area ng/injection Peak Area ng/injection Peak\Area nq/injection 

w 393.95 0.0605393 1 326.22 0.04756292 1 597.18 0.09947599 1 \139.72 0.0118315 1 
0 0 0 0 0 0 \ 0 0 

5362.05 0.8195142 1 2105.19 0.23942323 1 2396.1 0.29123825 1 4*07.88 0.64956357 1 

m 2140.79 0.130935 1 542.84 0.02863583 1 739.62 0.03991314 1 8282.89 0.85247004 1 
10 216.86 0.0079158 0 461.4 0.01796703 1 515.17 0.02040544 1 3965.52 0.27854835 1 
11 610.64 0.0135056 0 221.59 0.00490093 0 257.34 0.00569161 0 38650 1.98590703 2 
12 164.69 0.0048101 0 116.94 0.00341547 0 143.41 0.00418859 0 67*5.31 0.36984814 1 

m 13 941.79 0.0295176 1 735.49 0.01998445 1 1192.68 0.04111134 1 22801 1.70661125 2 
14 0 0 0 0 0 0 1(1965 0.74586991 2 
15 117.72 0.0026664 0 124.04 0.00280951 0 183.38 0.00415357 0 10B35 0.58168888 2 

m 16 35.13 0.0008761 0 38.57 0.00096192 0 0 0 19110 1.11677816 1 
17 25 0.0005532 0 25 0.0005532 0 18.29 0.00040472 0 ioioo 0.39822245 2 
18 21.51 0.0011458 0 23.5 0.00125175 0 15 0.00079899 0 4535 0.32928298 1 
19 115.46 0.0040296 0 80.37 0.00280495 0 124.24 0.00433604 0 15293. 47 \ 0.76425355 2 

»20 232.41 0.0065607 0 209 0.00589984 0 55.98 0.00158025 0 7778.55 \ 0.25624847 1 
21 185.23 0.002785 0 148.89 0.00223861 0 273.88 0.00411788 0 3132.39 0.06379678 1 
22 0 0 0 0 0 0 \ 0 0 

« 23 0 0 62.85 0.00133199 0 0 0 762. 7i| 0.01616528 _0 
24 0 0 0 0 0 0 266.6-i 0.00320997 0 
25 152.37 0.0017932 0 135.3 0.00159233 0 91.53 0.00107721 0 54.751 0.00064435 0 
26 265.73 0.0023663 0 160.95 0.00143323 0 148.98 0.00132664 0 204.581 0.00182174 0 m 27 128.09 0.0010662 0 117.39 0.00097717 0 115.14 0.00095844 0 489.39 \0  . 00407376 0 
28 190.07 0.0013687 0 125.7 0.00090519 0 135.04 0.00097245 0 131.72 10.00094854 0 
29 130.94 0.0005847 0 0 0 0 0 0 0 

IP 30 0 0 0 0 0 0 \ o 0 
3 DCB area DCB nq/inj. DCB area DCB no/ini. DCB area DCB nq/inj. DCB area dCB nq/inj. 
3 9418.15 0.0866449 1 10568 0.10009781 1 9222.38 0.08435446 1 9060.97 0108246601 1 
3 

1to 3 Total nq PCB 1.0925334 Total nq PCB 0.38464956 Total nq PCB 0.52175054 Total nq PCB 14. 1377847 
3 \

13 q used 1.3 gused 0.5 gused 1.2 gused 0.5 
3 mL total vol. 10 mL total vol. 10 mL total vol. 10 mL total vol. \ 10 

3 \ 
3 Dom PCB 4.2020516 ,/ DomPCB 3.84649564 1 ppm PCB 2.17396057 t( ppm PCB 101\3. 77847 /

Jao I 

ul DCB used 5 ul DCB used 5 ul DCB used 5 ul DCB used L 5I4 

4 cone (nq/ul) 96.8 cone (nq/ul) 96.8 cone (nq/ul) 96.8 cone (nq/ul) /""T~!i<484's 
\ 4 DCB %R 89.509204 DCB%R 103.406825 DCB %R 87.1430363 DCB %R (170\.38432 V 

M 4 ^v-L-—" 
4 Homolog ppm Homolog ppm Homolog ppm Homolog ppm I 
4 mono 0.2328434 mono 0.47562925 mono 0.41448331 mono 1.18314981 

% 4 di 3.2778767 di 2.46582191 di 1.2550689 di 86.2661086 

I 4 ri 0.4785873 tri 0.47760299 tri 0.2509187 tri ! 351.9^9313 
! 4 etra 0.1283048 etra 0.24030126 etra 0.1902901 tetra 397.9i6791 

150 penta 0.0204164 penta 0.04426287 penta 0.0183466 penta 125.233593 
51 hexa 0.0371006 hexa 0.09539052 lexa 0.02724042 hexa 50.136E225 
52 hepta 0.0194093 hepta 0.03843496 hepta 0.01356069 hepta 0.9364?929 
53 octa 0.007513 octa 0.00905188 octa 0.00405186 octa 0 0948^386 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
SO 

51 
52 
53 

Al AJ |AK AL AM IAN AO AP |AQ AR AS AT 
SAMPLE # R7007880222 SAMPLE # R7007880224 SAMPLE # R700788022I* SAMPLE # HXBKM07A 

1202SJR 1002SJR 1202SJR 
dilution used 0.1 dilution used 0.1 dilution used 1 dilution used 1 
inj.vol c inj.vol £ inj.vol £ inj.vol 2 
Peak Area ng/injection Peak Area ng/injection Peak Area ng/injection Peak Area ng/iniection 

226.73 0.02850169 1 86.47 0.00697147 1 355.36 0.05314584 1 32.07 0.00249075 1 
0 0 0 0 0 0 253.15 0.02151207 1 

3556.72 0.49796043 1 2578.22 0.3236763 1 9185 1.50043348 2 122.15 0.00869505 0 
4427.36 0.39954677 1 6169.11 0.60415654 1 9065.4 0.94439437 1 71.21 0.00366847 0 
2029.84 0.11333532 1 2937.24 0.18999116 1 876.61 0.03679636 1 183.67 0.006704291 0 
8598.27 0.35354285 1 19605 0.95141165 1 1453.72 0.03502151 1 304.98 0.006745271 0 
1967.19 0.0690277 1 4622.22 0.22176482 1 502.48 0.01467597 0 0 0 
4501.37 0.26830374 1 11437 0.81342781 1 867.66 0.02609207 1 137.96 0.00355042 0 
2316.12 0.10862052 1 7276.67 0.47411379 1 0 0 282.65 0.00872218 0 
1499.04 0.04861316 1 925.37 0.02724778 1 0 0 52.73 0.00119434 0 
3405.83 0.11280876 1 1049.27 0.02624794 1 0 0 - 0 0 

200 0.00442559 0 250 0.00553199 0 0 0 0 0 
233.78 0.01245256 0 208.39 0.01110013 0 0 0 oi o 

423.69 0.01459523 1 156.52 0.00546262 0 100.87 0.00352041 0 60.73 0.00211951 0 
1089.64 0.03075935 0 443.34 0.012515 0 291.04 0.00821574 0 703.97 0.0198723 0 

0 0 0 0 0 0 168.53 0.00253391 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

94.55 0.00113825 0 0 0 0 0 0 0 
212.13 0.00249653 0 280.42 0.00330023 0 47.08 0.00055408 0 166.81 0.00196317 0 
444.57 0.0039588 0 258.89 0.00230536 0 168.73 0.00150251 0 251.37 0.0022384 0 
714.58 0.00594828 0 283.56 0.0023604 0 366.99 0.00305489 0 476.7 0.00396813 0 
200.08 0.00144081 0 129.51 0.00093262 0 107.8 0.00077629 0 124.41 0.0008959 0 

127.8 0.00057064 0 0 0 0 0 121.85 0.00054407 0 
0 0 0 0 0 0 0 0 

DCB area DCB nq/ini. DCB area DCB nq/ini. DCB area DCB ng/inj. DCB area DCB nq/ini. 
1017.11 0.00734729 1 5060.61 0.03969169 1 9754.97 0.0905856 1 0 0 

Total ng PCB 2.07804697 Total ng PCS 3.68251763 Total ng PCB 2.62818351 Total ng PCB 0.09741821 

gused 0.8 gused 1.3 g used 2.8 g used 1 
mL total vol. 10 mL total vol. 10 mL total vol. 10 mL total vol. 1 

./ 

DDmPCB 129.877936 J pom PCB 141.635294 y ppm PCB 4.69318484 (/ ppm PCB 0.04870911 

ul DCB used 5 ul DCB used 5 ul DCB used 5 ul DCB used 
cone (nq/ul) 96.8 cone (ng/ul) 484 cone (nq/ul) 96.8 cone (nq/ul) 
DCB%R 75.90177 DCB%R 82.0076233 DCB%R 93.5801667 DCB %R #DIV/0! 

Homolog ppm Homolog ppm Homolog ppm Homolog ppm 
mono 1.78135583 mono 0.26813351 mono 0.09490329 mono 0.001245381 
di 37.3654448 di 18.2582858 di 3.10095014 di 0.01556212 
ri 54.4631692 ri 75.8747151 tri 1.41926717 tri 0.00953961 
etra 29.6382788 tetra 45.4807638 tetra 0.04659298 tetra 0.00529431 

penta 3.72866817 penta 0.93292991 penta 0.00641249 penta 0.0020399 
hexa 1.9516539 hexa 0.49090416 hexa 0.01464387 hexa 0.01032111 
hepta 0.82364932 hepta 0.29369104 hepta 0.00902868 hepta 0.00398669 
octa 0.12571579 octa 0.03587015 octa 0.00138623 octa 0.00071999! 
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WMNB 3/07, Webb McCall Calculations for New Bedford 

BG BH |BI 
1 SAMPLE # R7007880224 
2 1400SJR 
3 dilution used 1 
4 inj.vol 2 
5 Peak Area ng/injection 
6 456 0.0724274 1 
7 0 0 
8 1942.27 0.21040497 1 
9 539.97 0.02847136 1 

10 207.59 0.00757741 0 
11 522.66 0.01155972 0 
12 120.5 0.00351945 0 
13 514.52 0.01324124 0 
14 289.88 0.00894529 0 
15 161.84 0.00366569 0 
16 0 0 
17 25 0.0005532 0 
18 23.03 0.00122672 0 
19 84.31 0.00294246 0 
20 317.84 0.00897228 0 
21 125.22 0.00188273 0 
22 0 0 
23 0 0 
24 0 0 
25 86.25 0.00101507 0 
26 229.64 0.0020449 0 
27 258.99 0.00215588 0 
28 130.29 0.00093824 0 
29 0 0 
30 0 0 
31 DCB area DCB nq/ini. 
32 7553.71 0.06483152 1 
33 
34 Total nq PCS 0.38154398 
35 
36 gused 1.4 
37 mL total vol. 10 
38 
39 pom PCB 1.36265706 / 
40 
41 ul DCB used 5 
42 cone (nq/ul) 96.8 
43 DCB%R 66.9747148 
44 
45 Homoloq ppm 
46 mono 0.25866928 
47 di 0.77686717 

I 4  8 ri 0.16772157 
49 etra 0.08376239 
50 penta 0.0163391 
51 hexa 0.03768121 
52 heota 0.01826547 

[ 53 octa 0.00335086 

BJ 
SAMPLE # 

dilution used 
inj.vol 
Peak Area 

889.34 

2247.19 
694.71 
160.64 
353.39 
225.34 

1000.37 
327.85 

200.8 
61.75 

25 
24.54 

82.45 
433.44 

129.82 

88.78 
196.14 
222.93 
153.06 

OCB area 
9192.93 

Total nq PCB 

gused 
mL total vol. 

ppm PCB 

ul OCB used 
cone (nq/ul) 
DCB%R 

Homolog 
mono 
di 
tri 
tetra 
penta 
hexa 
hepta 
octa 

BK IBL 
R7007880224 
1600SJR 

1 
2 

ng/injection 
0.15545076 2 

0 0 
0.26471536 1 
0.03733938 1 
0.00586365 0 
0.00781596 0 
0.00658152 0 
0.03222463 1 
0.01011699 0 
0.00454813 0 
0.00154002 0 

0.0005532 0 
0.00130715 0 
0.00287754 0 
0.01223554 0 
0.00195189 0 

0 0 
0 0 
0 0 

0.00104484 0 
0.00174659 0 
O.OD1 85571 0 
0.00110221 0 

0 0 
0 0 

DCB nq/ini. 
0.0840099 1 

0.55087107 

1.5 
10 

/ 

1.83623689 J 
5 

96.8 
86.7870899 

ppm 
0.51816919 
0.91350068 
0.17201424 
0.15065921 
0.01816333 
0.04491404 
0.01514216 
0.00367404 

BM BN BO BP BQ BR 
SAMPLE # R50M07A SAMPLE # 

dilution used 1 dilution used 
inj.vol 2 inj.vol 
Peak Area ng/injection Peak Area nq/injection 

116.03 0.00940621 1 0 0 
259.79 0.02225839 1 0 0 

1327.59 0.10731305 1 0 0 
1835.6 0.10272288 1 0 0 

1471.84 0.06619628 1 0 0 
4183.92 0.11433792 1 0 0 

3074.98 0.11282016 1 0 0 
2300.23 0.09529936 1 0 ^  0 
1738.77 0.06693015 1 0 0 
1701.97 0.05626406 1 0 0 
3706.88 0.12386688 1 0 0 
1350.85 0.03344247 1 0 0 
1658.49 0.07197576 1 0 0 

2282.7 0.06687021 1 0 0 
5561.75 0.14746722 1 0 0 

8052.81 0.24551624 1 0 0 
2179.85 0.04730572 1 0 0 
5251.93 0.11577332 1 0 0 
6056.35 0.08497758 1 0 0 
6322.26 0.09027388 1 0 0 
9667.12 0.10005531 1 0 0 
4233.74 0.03865285 1 0 0 

4686 0.03778806 1 0 0 
1146.18 0.00562853 1 0 0 
2550.16 0.01353573 1 0 0 

DCB area DCB nq/ini. DCB area DCB nq/inj. 
5926.25 0.04661604 1 0 0 

Total nq PCB 1.9766782 Total nq PCB 0 

qused 1 gused 
mL total vol. 1 mL total vol. 

ppm PCB 0.9883391 ppm PCB #DIV/0! 

ul DCB used ul DCB used 
cone (nq/ul) cone (nq/ul) 
DCB%R #DIV/0! DCB %R #DIV/0! 

Homolog ppm Homolog ppm 
mono 0.00470311 mono #DIV/0! 
di 0.07762608 di #DIV/0! 
tri 0.19624173 tri #DIV/0! 
tetra 0.15889729 tetra #DIV/0! 
penta 0.09367649 penta #DIV/0! 
hexa 0.26867458 hexa #DIV/0! 
hepta 0.16004367 hepta #DIV/0! 
octa 0.02847616 octa #DIV/0' 
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WMNB 3/09 Webb McCall Calculations for New Bedford 

K L |M N O |P Q R |S ! T | U  |V 
1 SAMPLE # R7007880308 SAMPLE # R7007880309 SAMPLE # R7007880309 SAMPLE # R7007880309 

m 2 1402SRG 
\ 

0800STG 0802STG 0802STG 
3 dilution usec 0.002 dilution used 0.002 dilution used 0.002 dilution used 0.001 
4 inj.vol 2 inLvol 2 inj.vol 2 inj.vol 2 

m 5 Peak Area ng/injection Pekk Area ng/injection Peak Area nq/injection Peak Area nq/injection 
6 \ 372.49 0.0428935 1 \ 229.41 0.02361866 1 420.81 0.04940293 1 166.21 0.01510474 1 
7 \ 681.37 0.1434853 1 \ 489.07 0.09551596 1 953.87 0.21146053 1 308.55 0.05048517 1 
8 \ 5432.49 0.7117669 1 4425.76 0.56597366 1 5790.14 0.76356123 1 3058.04 0.36790241 1 
9 \ 1 0792 0.9803969 1 9610.15 0.86519479 1 13267 1.22165012 2 7370.65 0.64689716 1 

* 10 \ 7642.65 0.4996713 1 6\720.16 0.4351696 1 9357.61 0.61958341 2 5572.53 0.35492587 1 
11 ' 25446 1.1157245 1 ^23541 1.02676692 1 1 32383 1.43966077 2 18197 0.77721878 1 

W
: 12 ' 16332 0.9144842 1 V5134 0.84230307 1 20905 1.19001385 2 11722 0.63672532 1 

13 \ 1 5627 0.9888343 2 t\4580 0.91827731 2 ,20118 1.29148108 2 11378 0.70249571 1 
14 \ 109310.6491482 1 1D437 0.61778856 1 \14152 0.85362071 2 8062.66 0.46706292 1 
15 ', 10346 0.4639539 1 9925.35 0.44382343 1 \13537 0.61666099 2 7727.71 0.33865412 1 

1m 16  27086 1.4388865 2 23«94 1.21924153 1 $1076 1.6640621 2 17390 0.89169287 1 
17 7663.91 0.2662546 1 7075X18 0.244501 1 9589.58 0.33556054 1 5444.35 0.18424925 1 
18 '12423 0.8450071 2 115173 0.78276441 2 1E598 1.07750198 2 9174.63 0.60713963 1 
19 16619.13 0.7012083 2 15411. 35 \ 0.64687066 1 20560. 1E 0.8785121 2 11779.72 0.48348484 1to 
20 15626) 0.598453 1 13887 \ 0.51760733 1 18753 \ 0.74382634 1 9638.43 0.32009247 1 
21 1\0337 0.3359137 1 9263.21 0.29339351 1 1QIB47 0.35610873 1 6198.97 0.17205515 1 
22 106W.17 0.0225987 1 956.5B 0.02032238 1 1025121 0.02177486 1 557.41 \0. 01 188303 1 

m 23 8238.51 0.217178 1 7710.31 0.19878891 1 8909182 0.24054991 1 5005.7 I 0.11124798 1 
24 4186.07 0.0554353 1 4138.4fl 0.05476181 1 4375.to3 0.05810545 1 2434.72 0.03068724 1 
25 3830U6 0.0503319 1 3384.27] 0.04398883 1 3436.65 0.04473205 1 1879.17 '0.0225922 1 

î 26 3374«9 0.0302234 1 2981.421 0.02610518 1 2850. 35 0.02473368 1 1482.19 0.01259441 0 
27 2126.61 0.0176562 1 1728.32fto. 01419475 1 1688.5)3 0.01384894 1 677.41 0.00536032 0 
28 1292.^8 0.0085333 1 1072.2111 0.0070433 0 747.81 0.00491233 0 299.7 0.00196872 0 

\29 494.0? 0.0019092 1 1 1 0 0 0 0 0 0 p 30 689.68, 0.0033909 1 0 247.31 0.00122793 0 0 0J ° 
31 DCB area DCB nq/ini. DCB area 1 dkCB nq/inj. DCB area DCB nq/ini. DCB area DCB nq/inj. 
32 543.06 0.002536 1 2900.46 0.. 01 785809 1 3163.93 0.01957053 1 165.65 0.00076326 0 
33 \ \ i 

*I34 Total nq PCS \11.103339 Total nq PCB 9190401556 Total nq PCB 13.7225526 Total nq PCB 7.21252029 r 
1 \35 \ 

36 g used \ 1'1 g used \ 1.3 g used 1.4 g used < 1.4 
37 ml total vol. \ 10 mL total vol. \ 10 mL total vol. 10 mL total vol. \ 10 

1 
',38 \ \ 

39 ppm PCS 25^234.861 ppm PCB 19u.46.1838 ppm PCB 24504.5581 ppm PCB 25759. ̂ 01 
>4  0 \ \ \ 

I"141 
1 

ul DCB used 5 ul DCB used \ 5 ul DCB used 5 ul DCB used 5
\

42 cone (nq/ul) ,- 4-484 cone (nq/ul) . \ -*e*"> cone (nq/ul) . ' \ ' ̂ 4*4 cone (ng/ul) , - ~*i* 
/43 DCB %R f 261.98525 DCB %R ^1844.8441, DCB %R ( 2061.7491)9 DCB %R / '157.69882& 

44 \ \/ ^ r V T ̂  (, s^ ^/ \ 

45 Homolog ^pTTT^T Homoloq ppm \ Homolog ppm\ Homolog ppm \ 
46 mono 97.485)338 mono 45.420^077 mono 88.2195197 mono 53.9454884 

*tU7 dl 2500.7586 di 1688.0^447 di 228^.48979 di 2071.82809 
| 48 ri 7907. 7V94 tri 6071.16S21 tri 7941^41152 tri 8600.62003 

49 etra 7217.230,5 tetra 5550.349^16 tetra 7137170105 tetra 7755.1185 
b50 penta 4249.519^ penta 3253.483B6 penta 4137.93489 penta 4537.58282 

7S1 hexa 2879.8291 hexa 2156.21119 hexa 2648.22268 hexa 2476.27592 
I 52 hepta 350.83965 \ hepta 267.95517V hepta 253.613922 hepta 256.599058 

53 octa 31.43946 octa 13.544803t octa 10.9647555 octa 7.03112628 
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m 

m 

m 

m 

m 

m 

w 

* 

1


2


3

4


5

6


7

8


9


10

11


12


13


14


15

16

17

18


19


20


21


22


23

24


25

26


27


28

29


30


31

32


33


34


Al 

SAMPLE # 

dilution used 
inj.vol 
Peak Area 

572.83 
417.84 
9378.3 
14095


8070.17 
10683


4186.26 
4186.26 
1961.23 
580.68 

1070.79 
304.15 
575.14 

914.55 
714.91 

458.75 

87.25 
145.56 
141.94 
153.15 

OCB area 
705.79 

Total no PCS 

g used (est.) 
ml total vol. 

ppm PCB 

ul DCB used 
cone (nq/ul) 
DCB %R 

Homoloo 
mono 
di 
ri 
etra 

oenta 
hexa 
hepta 
octa 

AJ lAK 
R7007880309 
1202SJR 

0.01 
£ 

ng/injection 

0.06988216 1

0.07774761 -1 
1.28319343 r*2 

1.3023603 £
0.52956399 ^ 

1
0.4263384 
1
0.1826865 
1
0.21784701 

1
0.07973765 
0.01467119 1


1
0.02747303 
0.00657306 0 
0.01643593 1

0.02086137 1

0.01363231 0 

0.00836998 0 

0 0 

0.00175438 0 
0.00171427 0 
0.00166719 0 
0.00130134 0 

0 0 

0 0 

0 0 

0 0 

DCB ng/ini. 
0.00359369 1


4.28381111 

1.4 
10


1529.93254 v/ 

5

484


74.2498219 

ppm 
24.957914 

602.332539 
764.883049 
111.436192 
14.9624652 
9.80871582 
1.55166253 

0 

AL AM |Ar AO AP lAQ AR AS AT 
SAMPLE # R7007880309 SAMPLE # R7007880309 SAMPLE # R50M09A 

1400SJR 1402SJR 
dilution usec 0.05 dilution used 0.05 dilution used 1


o 
C.inj.vol £.

f inj.vol inj.vol 2

Peak Area ng/injection Peak Area ng/injection Peak Area ng/injection 

407.5 0.04760989 1 808.56 0.1016383 1 149.28 0.01282403 1

0 0 0 0 257.25 0.03768836 1


] 5535.63 0.72670345 1 9682.76 1.32728489 2 1416.77 0.13021603 1


/ 5282.73 0.44337495 1 6642.65 0.57593459 1 2150.65 0.13807213 1


1353.18 0.0601723 1 872.28 0.03478703 1 1626.68 0.0790271 1

1201.69 0.02276415 0 1020.7 0.01933558 0 4668.65 0.14548699 1

495.34 0.0124446 0 753.1 0.0189204 0 3459.67 0.13890844 1


717.91 0.01834019 1 655.43 0.01644344 0 2667.46 0.11549564 1


333.57 0.00955325 0 390.36 0.01117968 0 2092.91 0.08809684 1


289.52 0.00680537 0 337.11 0.00792401 0 2110.19 0.06982452 1

832.98 0.02102178 0 869.63 0.02194671 0 4552.55 0.16721154 1

260.74 0.00563491 0 712.9 0.01714925 1 1681.38 0.04520018 1

536.64 0.01477192 0 266.34 0.00733146 0 2195.96 0.0961 1447 1


765.12 0.01650778 1 485.09 0.009959 0 2999.04 0.08844498 1

608.17 0.01159693 0 666.84 0.01271569 0 6581.3 0.17796733 1


454.34 0.00828952 0 434.87 0.00793429 0 6661.59 0.19037406 1

0 0 0 0 2446.26 0.05328321 1


214.26 0.00430824 0 91.66 0.00184305 0 5931.78 0.13686844 1

493.21 0.00580857 0 167.37 0.00197113 0 7073.81 0.09819344 1


528.09 0.00620281 0 123.14 0.00144637 0 7373.15 0.10228848 1

827.8 0.00703395 0 244.25 0.00207543 0 11187 0.1129644 1


0 0 0 0 5006.81 0.04306085 1

0 0 0 0 5673.89 0.03971262 1

0 0 0 0 1549.46 0.00585009 1


0 0 0 0 3279.53 0.01533974 1

DCB area DCB ng/inj. DCB area DCB ng/inj. DCB area DCB ng/ini. 

790.53 0.00414446 1 641.21 0.00317395 1 6792.11 0.04315212 1


Total ng PCE 1.44894456 Total ng PCB 2.1978203 Total ng PCB 2.32851392 

gused 0.6 gused 1.1 g used 1


mL total vol 10 mL total vol. 10 mL total vol. 1


/ 

opmPCB 241.490761 I/ ppm PCB 199.801846 ,/ ppm PCB 1.16425696 

ul DCB used 5 ul DCB used 5 ul DCB used 5

cone (ng/ul) 96.8 cone (ng/ul) 96.8 cone (ng/ul) 5

DCB%R 85.6294315 DCB%R 65.5774689 DCB %R 86.3042431 

Homolog ppm Homolog ppm Homolog ppm 

mono 7.9349812 mono 9.23984542 mono 0.00641201 

di 139.591198 di 133.751685 di 0.10121121 
ri 71.8441397 tri 46.2439313 tri 0.24802429 

etra 8.68443605 tetra 5.87175021 tetra 0.2041327 

penta 5.815017 penta 2.08984212 penta 0.12046494 

hexa 4.64695738 lexa 2.13650226 hexa 0.27201027 

hepta 2.97403164 hepta 0.46828915 hepta 0.18155029 
octa 0 octa 0 octa 0.03045123 

35


36
J37 
38


I 39

40


41
1

42


1 4  3

m 44


45


46


M 47


I48


49


.d 50


I51


| 52


53
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WMNB 3/09 Webb McCall Calculations for New Bedford 

» 

tf 

1 

1 

* 

*

«


rt 

rf 

It 

* 

»


rt 

rt 

j


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
SO 
51 
52 
53 

BG BH IBI BJ BK BL BM BN BO BP BQ IBR 
SAMPLE # R7007880309 SAMPLE # SAMPLE # SAMPLE # i 

1802SJR 
dilution used 0.1 dilution used dilution used dilution used 
inj.vol 2 inj.vol inj.vol inj.vol 
Peak Area ng/injection Peak Area ng/injection Peak Area ng/injection Peak Area ng/injection 

2218.52 0.29157971 2 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

23663 3.35188327 2 0 0 0 0 0 0 
10097 0.91265101 1 0 0 0 0 0 0 

521.07 0.01624771 1 0 0 0 0 0 0 
1304.82 0.02597774 1 0 0 0 0 0 0 
269.69 0.00677552 0 0 0 0 0 0 0 

2188.43 0.08479072 1 0 0 0 0 0 0 
397.74 0.01139104 0 0 0 0 0 0 0 
341.79 0.00803402 0 0 0 0 0 0 0 
842.56 0.02126355 0 0 0 0 0 ol o 

206.7 0.00446704 0 0 0 0 0 oro 
458.43 0.01261906 0 0 0 0 0 0 0 

722.28 0.01525965 1 0 0 0 0 0 0 
468.19 0.00892772 0 0 0 0 0 0 0 

575.88 0.01050704 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

74.94 0.00150686 0 0 0 0 0 0 0 
54.62 0.00064326 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 
125.3 0.00106469 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

OCB area DCB no/mi. DCB area DCB nq/ini. DCB area DCB nq/ini. DCB area DCB nq/inj. 
1073.08 0.00598092 1 0 0 0 0 0 0 

Total na PCB 4.7855896 Total nq PCS 0 Total nq PCB 0 Total nq PCE 0 

gused 1.7 qused gused gused 
mL total vol. 10 mL total vol. mL total vol. mL total vol. 

/ 
ppm PCS 140.752635 j ppm PCB #DIV/0! ppm PCB #DIV/0! ppm PCB #DIV/0! 

ul OCB used 5 ul DCB used ul DCB used ul DCB used 
cone (nq/ul) 96.8 cone (ng/ul) cone (nq/ul) cone (nq/ul) 
DCB%R 61.7863272 DCB%R #DIV/0! DC8%R #DIV/0! DCB %R #DIV/0! 

Homolog ppm Homolog ppm Homolog ppm Homolog ppm 

mono 8.5758737 mono #DIV/0! mono #DIV/0! mono #DIV/0! 
di 105.295471 di #DIV/0! di #DIV/0! di SDIV/01 

tri 21.6837727 tri #DIV/0! tri #DIV/0! tri #DIV/0! 
tetra 3.53002628 tetra #DIV/0! tetra #DIV/0! tetra #DIV/0! 
penta 0.93159726 penta #DIV/0! penta #DIV/0! penta #DIV/0! 
texa 0.68755217 hexa #DIV/0! hexa #DIV/0! hexa #DIV/0  ! 
hepta 0.04834211 hepta #DIV/0! hepta #DIV/0! hepta *DIV/0! 
octa 0 octa #DIV/0! octa #DIV/0! octa #DIV/0' 
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WMNB 3/11, Webb-McCall Calculations for New Bedford 

«t 

m 

m 

m 

tt 

Hi 

IP 

Mi 

{Ml 

L IM 
R7007880311 
0800SJR 

0.1 

o IP 
R7007880311 
0802SJR 

0.1 
2 

ng/injection 
0.15405489 2 

0 0 
1.72715516 2 
0.40172795 1 
0.01532669 1 
0.00804779 0 
0.00195697 0 
0.02280205 1 
0.01850477 1 

0 0 
0.00175566 0 
0.00060298 0 
0.00081056 0 
0.00223035 0 
0.00979297 0 
0.00285695 0 

0 0 
0 0 

0.00055194 0 
0 0 

0.00144691 0 
0.00110166 0 

0 0 
0 0 
0 0 

DCB nq/ini. 
0.00809814 1 

2.37072625 

1.4 
10 

/ 
84.6687946 j 

5 
96.8 

83.6565096 

ppm 
5.50196029 
65.2709697 
11.8833568 
1.32320515 
0.15314866 
0.42739281 
0.10876122 

0 

^3  8 I 39 

J4 0 

• 41 

| 42 
T 43 

44 
45 
46 
47 
48 

* 49 
50 

A5 1 

I 5  2 

I 53 

K 
SAMPLE # 

dilution used 
inj.vol 
Peak Area 

1626.08 

25937 
15665 

1114.84 
2153.93 
2210.63 

740.26 
587.82 

356.42 
90 

92.08 
671.81 
85.27 

156.54 

415.75 

243.02 
73.7 

DCB area 
1279.98 

Total nq PCB 

q used 
ml total vol. 

ppm PCB 

ul DCB used 
cone (nq/ul) 
DCB%R 

Homolog 
mono 
di 
ri 
etra 

oenta 
hexa 
hepta 
octa 

N 
SAMPLE * 

dilution used 
inj.vol 
Peak Area 

1274.79 

12265 
4827.1 
391.72 

444 
77.78 

838.51 
617.04 

82.71 
30 

31.74 
141.53 

Q 

SAMPLE # 

dilution used 
inj.vol 
Peak Area 

591.05 

7413.49 
3769.84 

122.03 
64.7 

98.25 
482.34 
274.68 

91.98 
60.63 

139.65 
166.61 
802.93 

761.19 

465.56 
509.43 

DCB area 
1251.49 

Total nq PCB 

gused 
mL total vol. 

ppm PCB 

ul DCB used 
cone (nq/ul) 
DCB %R 

Homolog 
mono 
di 
:ri 
tetra 
penta 
hexa 
hepta 
octa 

R 

R700788031 
1000SJR 

0.1 
2 

ng/injection 
0.06398495 

0 
1.0155038 

0.29589858 
0.00460704 
0.00117273 
0.00247201 
0.01186651 
0.00755256 

0 
0.00195244 
0.00121863 
0.00356631 
0.00262558 
0.01524885 

0 
0 
0 

0.00943473 
0 

0.00419442 
0.00415502 

0 
0 
0 

DCB nq/inj. 
0.00855471 

1.44545415 

2.1 
10 

34.415575 

5 
96.8 

88.3751055 

ppm 
1.52345121 
25.9399629 
5.53971569 
0.46503769 
0.18822158 
0.35821687 
0.40096903 

0 

s 

1 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 

J 

T 
SAMPLE # 

dilution used 
inj.vol 
Peak Area 

977.89 

9439.05 
3214.22 

112.76 
108.05 
71.03 

553.93 
262.32 
120.62 
14.65 
94.48 

119.06 
229.56 
324.26 

173.92 

199.03 

278.63 
201.46 

DCB area 
985.98 

Total nq PCB 

q used (est.) 
mL total vol. 

ppm PCB 

ul DCB used 
cone (nq/ul) 
DCB %R 

Homolog 
mono 
di 
tris 

tetra 
penta 
hexa 
hepta 
octa 

U | V 
R7007880311 
1002SJR 

0.1 
2 

ng/injection 
0.11494387 2 

0 0 
1.31262625 2 
0.24028226 1 
0.00425707 0 
0.00195848 0 
0.00178714 0 
0.01362777 0 
0.00721271 0 
0.00243164 0 
0.00031097 0 
0.00189899 0 
0.00304049 0 

0.0036176 0 
0.00615818 0 
0.00286469 0 

0 0 
0 0 

0.00246692 0 
0 0 

0.00251029 0 
0.00164315 0 

0 0 
0 0 
0 0 

DCB nq/ini. 
0.00644685 1 

1.72363847 

2.2 

10 

39.1736016 »/ 
5 

96.8 
66.5997034 

ppm 
2.61236078 
31.1976548 
4.33169486 
0.52299317 
0.15204348 
0.21199833 
0.14485616 

Ol 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

2 
ng/injection 
0.2003308 

0 
3.732654 

1.4865776 
0.0482999 
0.0525126 
0.0777691 
0.0186508 
0.0173341 

0 
0.0075656 
0.0018089 
0.0023515 
0.0105869 
0.0016194 
0.0025784 

0 
0 

0.0051531 
0 

0.0021895 
0.0006011 

0 
0 
0 

DCB ng/ini. 
0.0087809 

5.6685834 

1.2 
10 

236.19097 

5 
96.8 

90.71167 

ppm 
8.3471152 
171.01243 
54.134796 
1.5602156 
0.5292962 
0.2976037 
0.3095155 

0 

2 
0 
2 
2 
1 
1 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 

I/ 

515.65 
173.45 

44.53 

160.6 
135.07 

DCB area 
1193.98 

Total nq PCB 

q used 
mL total vol. 

DpmPCB 

ul DCB used 
cone (nq/ul) 
DCB%R 

Homolog 
mono 
di 
tri 
tetra 
oenta 
hexa 
hepta 
octa 
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WMNB 3/11, Webb-McCall Calculations for New Bedford 

Al AJ IAK AL AM IAN AO AP AQ AR AS AT 

1 SAMPLE # R7007880311 SAMPLE f R7007880311 SAMPLE # HXBKM14 SAMPLE # R50M11A 
2 1600SJR 1602SJR hexane blank tt 3 dilution used 0.2 dilution used 0.2 dilution used 1 dilution used 1 

oinj.vol £ inj.vol t inj.vol 2 inj.vol 2 
5' Peak Area nq/injection Peak Area ng/injection Peak Area ng/injection Peak Area nq/injection 

«s 2238.62 0.28102144 £ 984.4 0.11580145 e. 82 0.00171125 0 162.94 0.00826853 1• 6 
7 0 0 0 0 413 0.06546168 1 257.46 0.03075391 0 

/• 8 23559 3.3838333 £ 4349.37 0.56603854 1 100 0.00710893 0 1297.71 0.118401 1 
9 7190.54 0.63830303 1 822.26 0.04528113 1 0 0 1818.73 0.1044244 1 

m 10 255.12 0.00963164 0 0 0 67 0.00252948 0 1321.55 0.05772557 1 
11 0 0 0 0 0 0 3880.62 0.11009296 1 
12 2267.61 0.0801529 1 591.41 0.01488009 0 104.42 0.00262725 0 2821.5 0.10332493 1 

m.13 0 0 0 0 419.24 0.01031413 0 2154.55 0.07840714 1 
14 0 0 0 0 66.8 0.00183672 0 1706.53 0.0621553 1 
15 0 0 0 0 0 0 1689.94 0.04905176 1 
16 694.18 0.01473518 0 0 0 0 0 3727.83 0.12075111 1 
17 0 0 0 0 0 0 1359.59 0.03372685 1 
18 0 0 197.44 0.00504212 0 0 0 1762.28 0.06437427 1 
19 417.83 0.00658451 0 124.08 0.00195535 0 101.3 0.00159637 0 2368.27 0.06122845 1 
20 0 0 510.33 0.00969193 0 797.07 0.01513756 0 5759.67 0.149913 1 
21 0 0 197.03 0.00324534 0 0 0 6055.32 0.1536133 1 'E 
22 0 0 0 0 0 0 2307.31 0.04910543 1 
23 190.44 0.00387543 0 0 0 0 0 5475.03 0.12710606 1M 
24 0 0 0 0 0 0 6593.97 0.09214161 1 
25 0 0 365.39 0.00422324 0 354.04 0.00409205 0 6801.79 0.09626286 1 
26 0 0 386.44 0.0034816 0 297351 4.87378374 2 10334 0.11021576 1 

r2  7 0 0 647.5 0.00528115 0 296.28 0.00241652 0 4531.81 0.04113114 1 
* 28 0 0 0 0 79 0.0004817 0 5141.22 0.03738636 1 

29 0 0 0 0 0 0 1315.4 0.00479426 1 
,30 0 0 0 0 0 0 2677.08 0.01275092 1 
31 DCB area DCB ng/inj. DCB area DCB no/ini. DCB area DCB nq/inj. DCB area DCB ng/ini. 
32 2210.81 0.01617066 1 1935.77 0.01398714 1 0 0 6770.04 0.05378334 1 
33 

'3  4 Total na PCS 4.41813742 Total nq PCB 0.77492195 Total no PCB 4.98909737 Total nq PCE 1.87710689 
*1 

35 
36 q used (est.) 0.7 qused 0.7 gused 1 g used 1 
37 mL total vol. 10 mL total vol. 10 mL total vol. 1 mL total vol 1 

! 38 / y 

39 Dom PCB 157.790622 V opm PCB 27.6757839 »/ ppm PCB 2.49454868 ppm PCB 0.93855344 

I40 

41 ul DCB used 5 ul DCB used 5 ul DCB used ul DCB used 1000 
42 cone (ng/ul) 96.8 cone (nq/ul) 96.8 cone (nq/ul) cone (nq/ul) 0.0242 
43 DCB %R 83.5261442 DCB%R 72.2476488 DCB%R #DIV/0! DCB %R 111.122612 

|44 *ul per ml of standard 
45 Homolog ppm Homolog ppm Homolog ppm Homoloq ppm 
46 mono 10.0364799 mono 4.13576589 mono 0.00085563 mono 0.00413426 

k_  4  7 di 126.550323 di 20.619958 di 0.0362853 di 0.087P305 
m '48 ri 20.3039931 ri 1.74431933 tri 0.00288142 tri 0.1849865 

49 etra 0.37364207 etra 0 tetra 0.00577237 tetra 0.14428155 
50 penta 0.32663352 penta 0.27908517 penta 0.00149891 penta 0.08518569 
51 iexa 0.19955016 iexa 0.44795338 iexa 0.00707266 hexa 0.23213735 

\ 52 hepta 0 hepta 0.44870218 hepta 2.43994156 hepta 0.17273182 
* 53 octa 0 octa 0 octa 0.00024085 octa 0.02746577 
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WMNB 3/21/88, Webb McCall Calculations for New Bedford 

STANDARDS (1:1 mixtures of arocl rs 1242 and! 1260) SAMPLE # R7007880321 
0800SJR 

Total PCS Cone (nq/ul) 0.2 1 10 dilution used 0.002 
mi. Vol. 2 2 2 inj.vol 2* 
peak ID Peak Area ng/injection Peak Area ng/injection Peak Area ng/injection Peak Area ng/injection 
11 •65.23 0.0022 136.82 0.011 839.91 0.11 130.83 0.0102637 1 

m 16 123.65 0.0058 199.31 0.029 1374.54 0.29 202.03 0.0296041 1 
21 285.16 0.0226 1099.38 0.113 9350.84 1.13 1468.98 0.1585535 1 
28 391.63 0.022 1674.02 0.11 13910 1.1 3053.56 0.2216171 1 

m 32 275.81 0.0122 1196.36 0.061 10673 0.61 2031.8 0.1093986 1 
37 1047.9 0.023 3820.44 0.115 31343 1.15 8203.86 0.2798408 1 
40 732.15 0.0222 2768.41 0.111 23359 1.11 4757.21 0.2074912 1 
47 551.81 0.0176 1944.8 0.088 16112 0.88 4670.66 0.2403859 1 

• 54 410.09 0.0136 1601.71 0.068 13401 0.68 3410.76 0.161831 1 
58 372.77 0.0112 1544.67 0.056 14489 0.56 2376,97 0.0884064 1 
70 955.37 0.026 3601.02 0.13 29583 1.3 5716,45 0.2252604 1 

m 78 293.63 0.0072 1287.57 0.036 12194 0.36 1300 0.0363693 1 
84 399.52 0.0148 1568.75 0.074 12801 0.74 1047.72 0.0476194 1 
98+104 495.78 0.0138 1934.69 0.069 18456 0.69 1249.51 0.0427149 1 
117+125 1592.9 0.0312 5280.69 0.156 43378 1.56 353.61 0.0069261 0 

to 146 3874.49 0.0302 6361.07 0.151 49169 1.51 434.01 0.0033829' 0 
160 526.7 0.0098 2322.7 0.049 19556 0.49 0 0 
174 1384.45 0.0248 5775.85 0.124 46845 1.24 71.87 0.0012874 0 

•i203 1562.24 0.0186 6548.81 0.093 51732 0.93 0 0 
232+244 1571.88 0.0196 6577.56 0.098 53861 0.98 0 0 
280 2642.73 0.022 10639 0.11 87633 1.1 151.42 0.0012605 0 
332 1092.41 0.0084 4518.88 0.042 37713 0.42 304.74 0.0023433 0 
372 1182.16 0.008 4971.62 0.04 42780 0.4 0 0 
448 278.38 0.0012 1144.57 0.006 12093 0.06 0 0 
528 623.37 0.003 2690.95 0.015 24651 0.15 0 0 

*"1 Peak Area nq/injection Peak Area nq/iniection Peak Area nq/iniection DCB area DCB nq/ini. 
DCB 504.41 0.00242 7041.22 0.0484 57602 0.484 343.15 0.0016463 01 

The detection limit Ifor this analy is is 0.1 nq/lnjection Total ng PCB 1.8745565 
These analyses are accurate to no more than 2 siqnificant digits 

I I a used 1.2 
ALL SAMPLES! USE COPPER IN CLEANUP. mL total vol. 10 

m Dry weights used. 
I pom PCB 3905.326 J 

ul DCB used 10 
cone (ng/ul) 484 *1\ DCB %R 85.03747 

-
m Homoloq nq/inj Homoloq ng/inj Homolog ng/inj Homolog ppm 

mono 0.0022 mono 0.011 mono 0.11 mono 21.3827 
di 0.0339 di 0.1695 di 1.695 di 507.42059 
tri 0.078388 tri 0.39194 tri 3.9194 tri 1700.7243 
tetra 0.063572 tetra 0.31786 tetra 3.1786 tetra 1319.8399 
penta 0.037806 penta 0.18903 penta 1.8903 penta 303.23793 
hexa 0.093254 hexa 0.46627 hexa 4.6627 hexa 45.212631 
hepta 0.06968 hepta 0.3484 hepta 3.484 hepta 7.5079247 
octa 0.0122 octa 0.061 octa 0.61 octa 0 
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WMNB 3/21/88, Webb McCall Calculations for New Bedford 

nSAMPLE # SAMPLE # 

dilution used 
inj.vol 
Peak Area 

HXBKM21D 

1 
2 

ng/injection 
0.00392091 
0.05699593 
0.00844528 
0.00468728 

0 
0.00326003 
0.00153064 

0 
0 
0 
0 

0.00098083 
0.00175813 

0 
0.00981187 

0 
0 

0.00077493 
0 
0 

0.00140413 
0.00191782 

0 
0 
0 

DCB nq/ini. 
0 

0.09548778 

1 
1 

0.04774389 

#DIV/0! 

ppm 
0.00196046 
0.03330652 
0.00415307 
0.00049041 
0.00146778 
0.00470469 
0.00166097 

0 

0 1821.18 
0 5157.86 
0 5529.14 
0 2064.28 
0 5063.45 
0 5620.67 
0 5699.69 
0 8876.42 
0 3846.15 
0 4259.93 
0 953.5 
0 2299.99 

OCB area 
0 6005.77 

Total ng PCB 

a used 
ml total vol. 

ppm PCB 

ul DCB used 
cone (nq/ul) 
DCB %R 

Homolod 
mono 
di 
tri 
tetra 
penta 
hexa 
hepta 
octa 

R50M21A 

1 
2 

ng/injection 
0.0123602 

0.03258 
0.11309121 

0.1054737 
0.05979557 
0.10919006 
0.10674416 

0.0878878 
0.06539326 
0.05487608 
0.12057429 
0.03364052 
0.06841837 
0.06464549 
0.15184326 
0.11058419 
0.04335965 
0.10790716 
0.07915208 
0.08425062 
0.09060258 
0.0354032 

0.03399015 
0.00494118 
0.01273091 

DCB ng/ini. 
0.04111663 

1.78943571 

1 
1 

0.89471785 

#DIV/0! 

ppm 
0.0061801 

0.08601981 
0.18820743 
0.15291282 
0.08748649 
0.20070607 
0.14737402 
0.02583112 

SAMPLE # 

dilution usec 
inj.vol 
Peak Area 

1 66.77 
1 217.18 

DCB area 
1 8199.84 

Total ng PCE 

a used 
mL total vol 

ppm PCB 

ul DCB used 
cone (ng/ul) 
DCB %R 

Homolog 
mono 
di 
tri 
tetra 
penta 
hexa 
hepta 
octa 

R700788032h 
1300SJR 

1 

2 
ng/injection 
0.23027735 2 
0.02251467 1 
0.05464447 1 
0.01889518 0 

0.0084269 0 
0.01922264 0 
0.01542432 0 
0.02198575 1 
0.01208874 0 
0.00846317 0 
0.01421391 0 
0.00196165 0 
0.00297837 0 
0.00185854 0 
0.00425389 0 
0.00144379 0 

0 0 
0.00133597 0 
0.00127275 0 
0.00103494 0 
0.00274391 0 
0.00287677 0 

0 0 
0.00012035 0 
0.00041138 0 

DCB ng/ini. 
0.05838194 1 

0.4484494 

2.8 
10 

0.80080251 t/ 

5 
96.8 

60.3119256 

ppm 
0.41120955 
0.14621953 
0.10934737 
0.09036055 
0.01617568 

0.0127946 
0.01374571 
0.00094952 

SAMPLE # 
\ 

dilution used 
inj.jvol 
Peak Area 

7895.8 
10814 
70826 
74240 
38083 

121045 
50964 
43335 
21841 
15367 
27240 

7000 
6184 

6223.86 
2709.14 

2373.82 

192.22 
66.36 

89.7 
86.99 

115.86 
76.58 

DCB area 

Total ng PCB 

g used 
mL total vol. 

ppm PCB 

ul DCB used 
cone (ng/ul) 
DCB%R 

Homolog 
mono 
di 
tri 
tetra 
penta 
hexa 
hepta 
octa 

R7007880321 
14&QCRG 
^ 0.001 

2 
ng/injection 
1.10351877 2 
2.38635481 2 
8.70686976 2 

5.9812355 2 
2.19791407 2 
4.52328977 2 
2.44932029 2 
2.40186854 2 
1.11776193 2 
0.59418578 2 
1.19449187 1 
0.20570056 1 
0.34765457 1 
0.23022054 1 

0.06897513 1 
0.01850292 0 

0 0 
0.00344329 0 
0.00079008 0 
0.00111848 0 
0.00072417 0 

0.0008909 0 
0.00051824 0 

0 0 
0 0 

DCB na/inj. 
0 0 

33.53535 11 
220.4 I 

10 11
1 

760.783801 

•N A Jtl-fr1 

f* jrtJ .. ty 

Vu^ ̂  
#DIV/0! 

ppm 
25.0344548 
285.583789 
318.178589 
108.864442 
19.8190239 
3.21613813 
0.07560733 
0.01175676 

*

A

'

**

m
*"

dilution used 
inj.vol 
Peak Area 

79.23 
 325.37 
 106.56 
 83.44 

 148.53 
50.48 

 40 

 47.46 

500.94 

43.26 
Uk.. 

168.67 
249.41 

*f 
1 

mJ3C8 area 

1 

Total ng PCB 

|a used 
ml total vol. 

Ml 

^Dpm PCS 
1 

ĵl DCB used 
:̂onc (ng/ul) 
|DCB%R 

MHomolog 
Imono 
'di 
!ri 

Tletra 
Icenta 
nexa 

Ijhepta 
locta 

1 
1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

146.48 
215.43 

1100.12 
1608.06 
1173.64 
3645.35 
2670.82 
1942.58 
1544.61 
1515.27 
3361.24 
1206.14 
1458.51 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1694.11 
178.16 
573.78 
336.36 
190.51 
875.8 

508.69 
638.59 
364.52 
281.68 
522.29 

80 
80.4 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

185.23 

74.58 
106.9 

83 
329.61 
374.12 

27.92 
85.48 
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WMNB 3/28/88, Webb McCall Calculations for New Bedford 

STANDARDS (1:1 mixt jres of aroclors 1242 and 1260) SAMPLE # R7007880329 
1300SJR 

Total PCS Cone (nq/ul) 0.2 1 10 dilution used 0.1 
mi. Vol. 2 2 2 inj.vol 2 
peak ID Peak Area nq/injection Peak Area ng/injection Peak Area ng/injection Peak Area ng/injection 
11 48.1 0.0022 207.51 0.011 988.01 0.11 213.16 0.0117167 1 
16 100.47 0.0058 416.36 0.029 1396.99 0.29 0 0 
21 362.83 0.0226 1442.62 0.113 9275.8 1.13 4125.1 0.4612726 1 
28 429.01 0.022 2052.32 0.11 13265 1.1 6290.12 0.4841676 1 
32 276.82 0.0122 1470.43 0.061 10331 0.61 2675.75 0.1356815 1 
37 997.68 0.023 4371.49 0.115 27889 1.15 11007.53 0.4070505 1 
40 686.55 0.0222 3249.72 0.111 21582 1.11 1980.33 0.0670225 1 
47 663.55 0.0176 2532.43 0.088 15285 0.88 5361.55 0.2637029 1 
54 425.35 0.0136 1961.29 0.068 12218 0.68 2439.3 0.096522 1 
58 423.32 0.0112 1982.78 0.056 13938 0.56 291.04 0.0077002 0 
70 1029.45 0.026 4242.45 0.13 26294 1.3 0 0 
78 294.89 0.0072 1530.07 0.036 10626 0.36 0 0 
84 569.84 0.0148 2079.09 0.074 12600 0.74 0 0 
98+104 594.03 •0.0138 2678.43 0.069 17399 0.69 24.94 0.0005794 0 
117+125 1644.97 0.0312 6367.82 0.156 38978 1.56 109.31 0.0020733 0 
146 4001.58 0.0302 6919.05 0.151 42873 1.51 39.97 0.0003017 0 
160 665.98 0.0098 2643.09 0.049 17554 0.49 0 0 
174 1477.45 0.0248 6068.54 0.124 41282 1.24 45.08 0.0007567 0 
203 1744.35 0.0186 7143.17 0.093 46463 0.93 0 0 
232+244 1734.46 0.0196 7358.42 0.098 48623 0.98 0 0 
280 2878.55 0.022 11062 0.11 77658 1.1 67.65 0.000517 0 
332 1062.21 0.0084 4904.49 0.042 33483 0.42 0 0 
372 1247.75 0.008 5766.56 0.04 41762 0.4 0 0 
448 264.18 0.0012 1604.8 0.006 13424 0.06 0 0 
528 676.75 0.003 3327.63 0.015 25970 0.15 * 0 0 

Peak Area ng/injection Peak Area ng/injection Peak Area ng/injection DCB area DCB ng/inj. 
DCB 275.85 0.00242 6647.76 0.0484 43284 0.484 1510.99 0.0113328 1 

The detection limit 1or this analysis is 0.1 ng/ njection Total ng PCS 1.9390646 
These 'analyses are accurate to na more than 5 significant diaits 

g used 1.9 
mL total vol 10 

ppm PCB 51.028015 J 
ul DCB used 5 
cone (ng/ul) 96.8 
DCB %R 117.07467 

Homolog nq/inj Homolog ng/inj Homolog ng/inj Homolog ppm 

mono 0.0022 mono 0.011 mono 0.11 mono 0.3083331 
di 0.0339 di 0.1695 di 1.695 di 15.324067 
tri 0.078388 tri 0.39194 tri 3.9194 tri 26.44033 
tetra 0.063572 tetra 0.31786 tetra 3.1786 tetra 8.8440215 
penta 0.037806 penta 0.18903 penta 1.8903 penta 0.0182268 
hexa 0.093254 hexa 0.46627 hexa 4.6627 hexa 0.0794313 

hepta 0.06968 hepta 0.3484 hepta 3.484 hepta 0.0136061 
octa 0.0122 octa 0.061 octa 0.61 octa 0 
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WMNB 3/31/88, Webb McCall Calculations for New Bedford 

w 
STANDARDS (1:1 mixttires of aroclbrs 1242 and 1260) SAMPLE # R7007880330 

I 0940SJR 
Total PCBl Cone (ng/ul) 0.2 1 10 dilution used 0.002 

• inj. Vol. 2 2 2 inj.vol 2 
peak ID Peak Area nq/injection Peak Area ng/injection Peak Area nq/injection Peak Area nq/injection 
1 1 64.69 0.0022 129.4 0.011 808.53 0.11 365.02 0.0453474 1 
16 53.85 0.0058 142.17 0.029 1188.23 0.29 625.21 r 0.1495222 1•1 
21 280.37 0.0226 1217.58 0.113 8960.16 1.13 6634.22 0.8244841 1 
28 635.7 0.022 1930.84 0.11 13391 1.1 13025 1.0683826 1 
32 526.49 0.0122 1451.45 0.061 10218 0.61 9395.92 0.5585177 1 

«• 37 1334.8 0.023 4371.44 0.115 29002 1.15 30995 1.2337478 2 
40 905.52 0.0222 3206.76 0.111 22326 1.11 19976 0.9872101 1 
47 640.58 0.0176 2201.91 0.088 15404 0.88 18441 1.0621912 2 
54 406.75 0.0136 1717.22 0.068 12522 0.68 13149 0.7155143 2 
58 310.33 0.0112 1620.32 0.056 13974 0.56 12377 0.4948463 1 
70 814.87 0.026 3727.43 0.13 27216 1.3 27145 1.2964634 1 
78 224.69 0.0072 1263.53 0.036 10771 0.36 8319.06 0.2764416 1 
84 461.47 0.0148 1762.13 0.074 12916 0.74 13798 0.7926644 2 
98+104 295.58 0.0138 1994.22 0.069 17635 0.69 17589.35 0.6881875 1 
117+125 1224.47 0.0312 5790 0.156 41606 1.56 15145 0.5227193 1 
146 1100 0.0302 6237.93 0.151 42500 1.51 10407 0.307245 1» 
160 207.23 0.0098 2205.94 0.049 18185 0.49 2781.68 0.0648896 1 
174 870.5 0.0248 5597.02 0.124 43568 1.24 7001.66 0.1652836 1 
203 1156.89 0.0186 6562 0.093 49737 0.93 3045.33 0.0445939 1 

*232+244 1219.45 0.0196 6683.2 0.098 52039 0.98 2447.49 0.0372213 1 
280 2213.79 0.022 10676 0.11 84166 1.1 2050.41 0.0203764 0 
332 898.86 0.0084 4489.79 0.042 36019 0.42 1129.15 0.0105548 1 
372 1104.45 0.008 5253.04 0.04 43343 0.4 659.73 0.0047787 0 

*448 189.47 0.0012 1149.06 0.006 12883 0.06 132.86 0.0008415 0 
528 511.12 0.003 2762.78 0.015 25287 0.15 184.47 0.0010827 0 

DCB area nq/injection Peak Area nq/injection Peak Area ng/iniection DCB area DCB nq/inj. • DCB 436.37 0.00242 6712.4 0.0484 46898 0.484 284.01 0.001575 0 

The detection limit or this analysis is 0.1 nq/ njection Total ng PCB 11.373108 
These analyses are accurate to no more than 2 significant dibits 
dry weiqhts used q used 3.9 

mL total vol. 10 

ppm PCB 7290.4535 1 ^ . ul DCB used 10 

1
cone (nq/ul) 484 
DCB %R 81.355845 

t 
Homolog nq/inj Homolog ng/inj Homolog ng/inj Homolog ppm 
mono 0.0022 mono 0.011 mono 0.11 mono 29.068875 
di 0.0339 di 0.1695 di 1.695 di 795.5782 
tri 0.078388 tri 0.39194 tri 3.9194 tri 2446.7194 • tetra 0.063572 tetra 0.31786 tetra 3.1786 tetra 2072.6684 
penta 0.037806 penta 0.18903 penta 1.8903 penta 1125.6321 
hexa 0.093254 hexa 0.46627 hexa 4.6627 hexa 728.66309 
heota 0.06968 hepta 0.3484 hepta 3.484 hepta 87.826715 
octa 0.0122 octa 0.061 octa 0.61 octa 4.2967354 
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* 

m 

m 

m 

m 

m 

m 

m 

4i 

! 

SAMPLE # 

dilution used 
inj.vol 
Peak Area 

494.07 

3080.52 
182.14 
607.64 
213.86 
678.81 

38.02 
30 

30.85 

181.28 
76.79 

763.12 
505.62 
348.12 
119.03 
452.69 
707.39 

Peak Area 
1869.13 

Total ng PCS 

q used 
mL total vol. 

Dom PCB 

ul DCS used 
cone (ng/ul) 
DCB %R 

Homoloq 
mono 
di 
tr i 
tetra 
penta 
hexa 
hepta 
octa 

WMNB 3/31/88, Webb McCall Calculations for New Bedford 

R700788033n SAMPLE f R700788033 I SAMPLE f R7007880331 SAMPLE # R7007880331 
1300SJR 1300SJR 1400SJR 1500SJR 

0.02 dilution used 0.1 dilution used 0.2 dilution used 1 
2 inj.vol 2 inj.vol 2 inj.vol 2 

nq/injection Peak Area ng/injection Peak Area ng/injection Peak Area ng/injection 
0.06415967 1 1595.18 0.2246737 2 1712.45 0.2417687 2 6709.62 0.97022987 2 

0 0 0 0 0 0 0 0 
0.35770008 1 13050 1.66720688 2 6290.37 0.77931891 1 7380.36 0.9224908 1 
0.00630341 0 2830.07 0.18768109 1 318.38 0.01101834 0 326.66 0.01130489 0 

0.0164814 1 403.74 0.0093556 0 563.93 0.0141753 1 434.63 0.01007139 0 
0.00368503 0 528.44 0.00910557 0 314.26 0.00541503 0 399.02 0.00687553 0 
0.01664191 0 942.98 0.0236455 1 537.04 0.01316623 0 391.76 0.00960451 0 

0 0 444.18 0.01220389 0 358.8 0.00985807 0 435.09 0.01195414 0 
0 0 1059.66 0.04070349 1 668.3 0.02445742 1 499.74 0.01746018 1 
0 0 0 0 0 0 0 0 

0.0012131 0 276.66 0.00882737 0 0 0 91.07 0.00290576 0 
0.00096132 0 105 0.00336464 0 0 0 35 0.00112155 0 

0.0009894 0 106.81 0.00342555 0 0 0 37.58 0.00120524 0 
0 0 0 0 0 0 111.56 0.0052085 0 

0.00461909 0 207.46 0.00528617 0 60.68 0.00154615 0 255.71 0.0065156 0 
0.00210823 0 470.12 0.01290693 0 75.31 0.0020676 0 491.78 0.0135016 0 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

0.01226549 0 420.24 0.00675444 0 281.28 0.00452096 0 229.15 0.00368309 0 
0.0050247 0 437.27 0.00434546 0 298.77 0.00296909 0 622.16 0.00618284 0 

0.00325324 0 190.92 0.00178418 0 235.87 0.00220425 0 267 0.00249516 0 
0.00086218 0 96.76 0.00070087 0 118.59 0.000859 0 86.52 0.0006267 0 
0.00251666 1 447.37 0.00249005 1 441.11 0.00245874 1 439.01 0.00244823 1 

0.004046 1 616.95 0.00356401 1 631.61 0.00364214 1 732.22 0.00417833 1 
DCB no/inj. DCB area DCB nq/inj. DCB area DCB nq/ini. DCB area DCB nq/ini. 
0.01291681 1 6549.63 0.0472075 1 2826.72 0.01993239 1 10701 0.09163524 1 

0.50283095 Total ng PCB 2.22802539 Total ng PCB 1.11944592 Total ng PCB 2.01006391 

1.4 a used 1.4 q used 1.2 gused 1.8 
10 ~ mL total vol. 10 mL total vol. 10 mL total vol. 10 

f 

89.7912405 v(f ppm PCB 79.5723355 J ppm PCB 23.32179 ^ ppm PCB 5.58351087 /
' 'TVrtjl i \ 

ul DCB used 5 ul DCB used 5 ul DCB used 5 
l$H 

U 484 cone (ng/ul) 484 cone (ng/ul) 96.8 cone (ng/ul) 96.8 
133.438137 DCB %R 97.5361574 DCB %R 102.956566 DCB%R 94.6645067 

ppm Homoloq ppm Homolog ppm Homolog ppm 

11.4570848 mono 8.02406072 mono 5.036848 mono 2.69508297 
64.1564175 di 61.218827 di 16.2931977 di 2.57032506 

7.4171245 tri 7.01070139 tri 1.02273469 tri 0.11331099 
0.32546902 tetra 1.75383195 tetra 0.54676116 tetra 0.07454751 
0.35730451 penta 0.25947046 penta 0.00601913 penta 0.0204421 

1.3025304 hexa 0.62817339 hexa 0.07868607 hexa 0.056341 
3.44944396 hepta 0.43602284 hepta 0.19254586 hepta 0.03331329 
1.32586585 octa 0.24124769 octa 0.14499739 octa 0.02014796 
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2
2
3
3
4
4
5
5

WMNB 4/01/88, Webb McCall Calculations for New Bedford 

fl 
STANDARDS (1:1 mixtures of aroclbrs 1242 and 1260) SAMPLE # R7007880331 

0700SJR 
Total PCS Cone (ng/ul) 0.2 1 10 dilution used 0.002 

•inj. Vol. 2 2 2 inj.vol 2 
peak ID Peak Area ng/iniection Peak Area ng/injection Peak Area ng/injection Peak Area ng/iniection I

1 101.04 0.0022 170.64 0.011 1078.32 0.11 197.38 0.0139165 1 
6 131.17 0.0058 259.71 0.029 1597.94 0.29 418.27 0.0599245 1 
1 649.34 0.0226 1742.4 0.113 10719 1.13 3079.76 0.2645156 1 
8 797.1 0.022 2523.65 0.11 15460 1.1 5680.65 0.3516006 1 
2 769.95 0.0122 1995.45 0.061 12036 0.61 4020.18 0.1717088 1 
7 1732.67 0.023 5398.05 0.115 33231 1.15 14298 0.4459548 1 
0 1264.8 0.0222 4095.04 0.111 25360 1.11 8702.68 0.3274609 1 
7 1046.72 0.0176 3056.86 0.088 17945 0.88 9075.96 0.4081963 1 

I 4 599.65 0.0136 2288.44 0.068 14358 0.68 5710.56 0.2415223 1 
8 530.76 0.0112 2315.83 0.056 16087 0.56 5556.05 0.1745862 1 

70 1147.25 0.026 4850.18 0.13 30988 1.3 13445 0.5147275 1 

178 316.99 0.0072 1692.7 0.036 12463 0.36 11215 0.3224568 1 
84 542.27 0.0148 2345.49 0.074 14429 0.74 8568.95 0.4170149 1 
98+104 522.89 0.0138 2834.44 0.069 20169 0.69 7551.29 0.2379783 1 
117+125 1771.28 0.0312 7096.32 0.156 45164 1.56 0 0 

•i146 2095.51 0.0302 7240.1 0.151 47568 1.51 5659.74 0.1138916 1 
160 456.39 0.0098 2635.53 0.049 19325 0.49 0 0 
174 1314.41 0.0248 6444.79 0.124 46339 1.24 2493.98 0.0476079 1 
203 1660.09 0.0186 7576.07 0.093 52144 0.93 1125.27 0.0126078 0 
232+244 1721.97 0.0196 7843.88 0.098 55052 0.98 387.74 0.0044134 0 
280 2823.5 0.022 12080 0.11 88865 1.1 384.15 0.0029932 0 
332 1174.01 0.0084 5265.81 0.042 38583 0.42 0 0 
372 1368.31 0.008 6156.67 0.04 46654 0.4 65.26 0.0003816 0 
448 298.93 0.0012 1542.66 0.006 14277 0.06 0 0 -! 
528 712.69 0.003 3260.9 0.015 28152 0.15 62.61 0.0002636 0 

Peak Area ng/iniection Peak Area ng/iniection Peak Area ng/injection DCB area DCB ng/ini. 
DCB 483.98 0.00242 7679.98 0.0484 51667 0.484 174.15 0.0008708 0 

The detection limit or this analysis is 0.1 rig/injection Total ng PCS 4.133723 
m These analyses are accurate to no more than 2 significant dibits 

a used 1.1 
dry weights mL total vol. 10 

ppm PCB 9394.825 I/ 
ul DCB used 5 

1 cone (ng/ul) 484 

I DCB %R 89.95723 

Homolog ng/inj Homolog ng/inj Homolog ng/inj Homolog ppm 

mono 0.0022 mono 0.011 mono 0.11 mono 31.628437 
di 0.0339 di 0.1695 di 1.695 di 937.13709 
tri 0:078388 tri 0.39194 tri 3.9194 tri 2928.471 

1 tetra 0.063572 tetra 0.31786 tetra 3.1786 tetra 3255.7176 

1 penta 0.037806 penta 0.18903 penta 1.8903 penta 1700.1919 

hexa 0.093254 hexa 0.46627 hexa 4.6627 hexa 498.59412 

i hepta 0.06968 hepta 0.3484 hepta 3.484 hepta 41.618698 
octa 0.0122 octa 0.061 octa 0.61 octa 1.4661403 1 
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WMNB 4/5/88, Webb McCall Calculations for New Bedford 

• STANDAFIDS (1:1 mixtures of aroclbrs 1242 and 1 1260) SAMlPLE # R7007880405 
0800SJR 

\Total PCB Cone (nq/ul) 0.2 1 10 dilutioA used 0.01 
m inj. Vol. 2 2 2 inj.vol\ 2 

Ijeak ID Peak Area ng/iniection Peak Area ng/injection Peak Area ng/injection Peak Aba ng/injection 
11 104.28 0.0022 188.08 0.011 1183.49 0.11 143.81 0.00635112 
16 41.36 0.0058 251.51 0.029 1589.59 0.29 192.53 0.02138479 m 21 315.65 0.0226 1411.43 0.113 11169 1.13 58fe. 42 0.04460807 
28 467.61 0.022 2155.88 0.11 16326 1.1 78*. 85 0.03879656 
32 314.92 0.0122 1565.54 0.061 12598 0.61 344.23 0.0133437 
37 1011.89 0.023 4326.56 0.115 34140 1.15 3200179 0.0837538 
40 735.17 0.0222 3454.01 0.111 26495 1.11 505186 0.0152755 
47 617.13 0.0176 2639.92 0.088 18721 0.88 1978.ll6 0.06496849 
54 430.35 0.0136 1940.09 0.068 14917 0.68 827.82 0.02792192 m 
58 390.04 0.0112 2002.77 0.056 16676 0.56 682.55 0.01932563 
70 981.03 0.026 4118.86 0.13 32135 1.3 1071.04 0.02898328 
78 298.5 0.0072 1388.09 0.036 12697 0.36 25C 0.00603015 
84 504.16 0.0148 2102.03 0.074 15262 0.74 266.71 0.00782947 
98-1-104 540.87 0.0138 2627.51 0.069 20965 0.69 710.87 I 0.01829718 
117+125 1125.44 0.0312 6346.9 0.156 46552 1.56 235.01 I 0.00651506 
146 1232.94 0.0302 6170.52 0.151 48407 1.51 64.2il 0.00157253 
160 437.84 0.0098 2456.41 0.049 20347 0.49 I 0 
174 1124.13 0.0248 5746.28 0.124 47898 1.24 37.761 0.00083304 
203 1536.51 0.0186 6946.91 0.093 53943 0.93 219.54 \0  . 00265761 

m 232-1-244 1643.8 0.0196 7305.7 0.098 57051 0.98 317.4 10.00378455 
280 2572.36 0.022 10893 0.11 91675 1.1 274.55 W. 00234808 
332 1004.24 0.0084 4626.99 0.042 39619 0.42 92.99 p. 00077782 
372 1220.33 0.008 6136.47 0.04 49554 0.4 149 0.00097678 Ml 
448 247.03 0.0012 1641.19 0.006 15733 0.06 1 ° 
528 564 0.003 2915.81 0.015 31014 0.15 111.84 (100059489 

Peak Area ng/injection Peak Area nq/iniection Peak Area nq/iniection DCS area D&B nq/inj. 
DCB 362.6 0.00242 7223.56 0.0484 52007 0.484 2368.39 0101586217 

I
The detection limit or this analy sis is 0.1 nq/ njection Total ng PCB 0.^1693004 
These analyses are accurate to nb more than 2 significant di aits \ 

a used \ 1 2-
All weights used are based on 1/2 w et soil weigh mL total vol. \ 10 

\ 
DpmPCB 1731720851 

\ 
ul DCB used ^\ 10 

« cone (ng/ul) /^;Sayx484 
DCB %R / 163.365^43 

V 
Homoloq ng/inj Homolog ' ng/inj Homolog ng/inj Homolog ppm \ 

m mono 0.0022 mono 0.011 mono 0.11 mono 2.646iOQ72 
di 0.0339 di 0.1695 di 1.695 di 31.5383355 
tri 0.078388 tri 0.39194 tri 3.9194 tri 62.7832698 
tetra 0.063572 tetra 0.31786 tetra 3.1786 tetra 54.004^035 
penta 0.037806 penta 0.18903 penta 1.8903 penta 12.7646734 
hexa 0.093254 hexa 0.46627 hexa 4.6627 hexa 5.6090366 

m hepta 0.06968 hepta 0.3484 heota 3.484 hepta 3.7182*554 
octa 0.0122 octa 0.061 octa 0.61 octa 0.6548&608 

1 
1 
1 
1 
1 
1 
0 
1 
1 
1 
1 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 
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WMNB 4/5/88, Webb McCall Calculations for New Bedford 

SAMPLE # R700788040 SAMPLE # R700788040I4 SAMPLE # R7007880405 SAMPLE # R7007880405 
1300SJR ^ 1200SJR 1400SJR 0700SJR 

dilution used 1 dilution used 0.01 dilution used 1 dilution used 0.01 

•inj.vol 2 inj.vol 2 inj.vol 2 inj.vol 2 
Peak Area nq/injection Peak Area ng/injection Peak Area ng/injection Peak Area ng/injection 

582.42 0.05021968 1 65.4 0.00137975 0 598.79 0.05184778 1 198.7 0.01205623 1 
'»-«* 0 0 102.96 0.01260048 1 0 0 0 0 

2705.88 0.24791634 1 2597.76 0.23664734 1 1023.46 0.08099313 1 1349.4 0.10788263 1 
532.78 0.02539694 1 4292.99 0.25930988 1 203.57 0.00957751 0 1942 0.09885164 1 
144.16 0.00558476 0 1955.65 0.08041275 1 0 0 891.18 0.03468604 1 

• 1225.72 0.02893494 1 15455 0.50133366 1 119.22 0.00270984 0 7663.35 0.23083962 1 
289.56 0.00874387 0 2820.25 0.09030077 1 215.43 0.00650536 0 1245.51 0.03886821 1 
824.93 0.02483215 1 8878.97 0.39527585 1 153.31 0.00437227 0 4566.52 0.18288587 1 
314.98 0.00995406 0 4199.13 0.17453788 1 472.61 0.01512274 1 1976.62 0.06972278 1 

• 245.26 0.00704264 0 4172.79 0.13053642 1 135.14 0.00388055 0 1927.48 0.05390852 1 
401.43 0.010639 0 7088.34 0.25401036 1 99.2 0.00262907 0 3462.01 0.10822941 1 

200 0.00482412 0 3150 0.08647868 1 109.14 0.00263252 0 1500 0.03920622 1 
m 184.74 0.00542318 0 317S.59 0.12848257 1 74.4 0.00218407 0 1574.44 0.05445315 1 

342.54 0.00873972 • o 6024.46 0.18403788 1 0 0 2766.72 0.07371435 1 
418.06 0.01158966 0 4864.65 0.12057221 1 117.32 0.0032524 0 1784.77 0.04695888 1 

m 212.62 0.00520798 0 2844.43 0.06962579 1 0 0 995.62 0.02439191 0 
0 0 0 0 0 0 0 0 

138.27 0.00305044 0 1763.73 0.03852701 1 0 0 170.14 0.00375354 0 
125.21 0.00151571 0 912.26 0.01104323 0 93.06 0.00112652 0 85.31 0.00103271 0 

0 0 434.82 0.00518462 0 129.28 0.00154148 0 62.29 0.00074272 0 
94.14 0.00080513 0 482.9 0.00412998 0 0 0 115.16 0.0009849 0 

0 0 218.05 0.00182389 0 0 0 0 0 
hi 0 0 261.95 0.00171724 0 161 0.00105545 0 79.66 0.00052222 0 

0 0 40.47 0.00019659 0 0 0 0 0 
0 0 77.85 0.0004141 0 0 0 0 0 

DCB area DCB ng/ini. DCB area DCB ng/inj. DCB area DCB ng/ini. DCB area DCB ng/inj. 
10840 0.08357642 1 1318.67 0.00882728 1 10338 0.07869357 1 1302.48 0.00871878 1 

Total ng PCB 0.46042033 Total ng PCB 2.78857893 Total ng PCB 0.1894307 Total ng PCB 1.18369156 

"a used 1 a used 3.2 g used 1.6 g used 1.3 
ml total vol. 10 ml total vol. 10 ml total vol. 10 mL total vol. 10 

M t 

"loom PCB 2.30210166 ,/
/ 

DOm PCB 435.715457 v/ com PCB 0.59197094 ppm PCB 455.265984 / 
• 

ul DCB used 5 ul DCB used 10 ul DCB used 5 ul DCB used 10 
cone (ng/ul) 96.8 cone (ng/ul) 484 cone (ng/ul) 96.8 cone (ng/ul) 484 

1 DCB %R 86.3392808 DCB%R 91.1909193 DCB %R 81.2950055 DCB %R 90.0700485 

-
Homoloq ppm Homoloq ppm Homolog ppm Homolog ppm 
mono 0.25109839 mono 0.21558544 mono 0.16202432 mono 4.6370108 
di 1.27132789 di 49.0742639 di 0.26058596 di 50.9982846 
tri 0.32798057 tri 144.394858 tri 0.06684012 tri 154.438891 

"1tetra 0.2546091 tetra 142.121671 tetra 0.07151316 tetra 153.676058 
penta 0.08313522 penta 55.6693058 penta 0.01042746 penta 56.6319082 
hexa 0.10310413 hexa 40.6637017 hexa 0.00977786 hexa 33.6895976 

hepta 0.01084634 hepta 3.21233306 hepta 0.00750377 hepta 0.99337946 
*(octa 0 octa 0.3637387 octa 0.00329829 octa 0.20085362 
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1
1
2
2

3
3
4

4

5

5

WMNB 4/28/88, Webb McCall Calculations for New Bedford 

1 A I B I C I D I E F G
1 1 STANDARDS (1:1 mixtures of arodors 1242 and 1260) 

2 

"3 Total PCS Cone (ng/ul) 0.2 1 10 
4 inj. Vol. 2 2 2 
5 peak ID Peak Area ng/injection Peak Area ng/injection Peak Area ng/injection 

^ 6 1 196.99 0.0022 556.64 0.011 1111.32 0.11 
1 7 6 138.44 0.0058 408 0.029 2160.28 0.29 

1 8 1 496.31 0.0226 2442.56 0.113 15412 1.13 
9 8 956.9 0.022 3768.35 0.11 23269 1.1 

«|10 2 658.33 0.0122 2793.16 0.061 18029 0.61 
2026.17 0.023 7281 .34 0.115 49473 1.15 I" 7 

12 0 1497.41 0.0222 5762.21 0.111 38009 1.11 
.13 7 1641.19 0.0176 4417.69 0.088 46533 0.88 

I1  4 4 904.65 0.0136 3264.16 0.068 21303 0.68 
! 1  5 8 934.83 0.0112 3449.68 0.056 23173 0.56 
16 70 1790.75 0.026 6919.68 0.13 45640 1.3 

« 17 78 562.25 0.0072 2501.94 0.036 18504 0.36 
18 84 873.15 0.0148 3424.27 0.074 20731 0.74 
19 98+104 1146.93 0.0138 4366.71 0.069 28916 0.69 

.,20 117+125 2541.2 0.0312 9892.8 0.156 64990 1.56 

I2 1 146 2868.41 0.0302 10208 0.151 69181 1.51 
i 22 160 1007.74 0.0098 4058.84 0.049 28717 0.49 

23 174 2466.39 0.0248 9719.7 0.124 70198 1.24 
* '24 203 2741.31 0.0186 10751 0.093 75407 0.93 

25 232+244 2750.56 0.0196 11172 0.098 78587 0.98 
26 280 4043.64 0.022 17269 0.11 129522 1.1 
27 332 1774.2 0.0084 7461.71 0.042 54862 0.42 
28 372 2130.28 0.008 9246.08 0.04 65529 0.4 

^ 
29 448 533.34 0.0012 2647.79 0.006 19552 0.06 
30 528 1145.61 0.003 5153.45 0.015 38719 0.15 

"'31 Peak Area ng/injection Peak Area ng/iniection Peak Area ng/iniection 
32 DCS 1180.5 0.00296 6257.75 0.0296 45264 0.296 
33 

34 The detection limit for this analysis is 0.1 no/injection 

^ 35 These analyses are accurate to no more than 2 significant digits 
36 

37 

~[38 

I 39 
40 

I41 

I 4  2 

43 

-44 

I45 Homolog ng/ini Homolog ng/ini Homolog ng/inj 
mono 0.0022 mono 0.011 mono 0.11 ' 4  6 
di 0.0339 di 0.1695 di 1.695 

JU47 

I48 tri 0.078388 tri 0.39194 tri 3.9194 

J 4  9 tetra 0.063572 tetra 0.31786 tetra 3.1786 
50 penta 0.037806 penta 0.18903 penta 1.8903 

||51 hexa 0.093254 hexa 0.46627 hexa 4.6627 
752 hepta 0.06968 hepta 0.3484 hepta 3.484 

! 5  3 octa 0.0122 octa 0.061 octa 0.61 

H I J 
SAMPLE # R70078803 

291240CRG 
dilution usec 0.00001 
inj.vol 2 

Peak Area ng/injection 
176.72 0.0019736 0 
127.15 0.005327 0 
762.38 0.0349585 1 

1210.73 0.029945 1 
486.13 0.0090088 0 

3597.57 0.0505098 1 
0 0 

1508.82 0.0161805 0 
535.38 0.0080486 0 
430.43 0.0051569 0 
776.59 0.0112754 0 

0 0 

335.05 0.0056791 0 
220.4538 0.0026525 0 
92.3272 0.0011336 0 

435.48 0.0045849 0 

0 0 

81.3248 0.0008177 0 
0 0 

161.44 0.0011504 0 

19566 0.1302581 1 
0 0 
0 0 

0 0 

0 0 
DCS area DCB ng/ini. 

0 0 

Total ng PCB 0.3186605 

gused 1527.8 

ml total vol. 25 

DPmPCB 260.71844 / 
ul DCB used 
cone (ng/ul) 
DCB%R #DIV/0! 

Homolog ppm 
mono 1.614759 
di 39.085413 
tri 69.244555 
tetra 28.419483 
penta 9.2266132 
hexa 5.7072772 
hepta 107.42034 
octa 0 
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WMNB 4/28/88, Webb McCall Calculations for New Bedford 

1
1 1

2


•3

1 4

' 5


6

u, 7


8

9


• 10


T11

! 1  2


-13 
fl4 
Il5 

16

*M7 

| l8 
' 19


20


T21

I 22


23

•f24 
( 2  6


26

^27 
] 28

I 29


30


T31

! 32


33


T
34

35

36

37


T38

39

40


•141 

T42

' 4 3


^44 

T45

I 46


47

«48 

| 4  9

50


iiH-
T 52

I 53


W 
SAMPLE # 

dilution used 
inj.vol 
Peak Area 

3231.67 
V
—' 

17S4.99 
654.39 
159.25 
876.9 

330.73 
909.51 
600.62 

2673.67 
1774.14 
787.08 

1687.37 
2903.03 
2041.19 

3417.83 

3150.83 

3703.47 
2107.14 
3135.67 
3277.58 

DCS area 
13418


Total nq PCB 

g used 
mL total vol. 

pprrrPee­

ul OCB used 
cone (nq/ul) 
DCB%R 

Homolog 

222-̂ ^ss^^M^^B 
di 
ri 
etra 

oenta 
hexa 
hepta 
octa 

X

R70078804 
271345SRG 

1

f\ e. 

ng/injection 
0.4884428/ 

0" 
0.08106354 
0.01504S02 
0.00295118 
0.0099541 

0.00490327 
0.00975352 
0.00902938 
0.04217602 
0.02575884 
0.01053822 
0.03369438 
0.04390663 
0.02506105 
0.03924273 

0 
0 

0.02240393 
0 

0.02014926 
0.0103669 

0.01252127 
0.00801185 

0 
DCB nq/inl. 
0.07850218 

0.91497387 

2.3 
10


•1.98907363 

5

88.8 

88.4033542 

ppm 
1 flfUfllfltfi 
0.18440174 

0.06972177 
0.18870916 
0.17092349 
0.15867485 
0.11017325 
0.04463722 

Y z AA AB AC AD AE AF AG AH 
SAMPLE f R70078804 SAMPLE # R70078804 SAMPLE * R70078804 

271350SRG 271400SRG 271405SRG 
dilution used 1 dilution used 1 dilution used 1

inj.vol 2 inj.vol 2 inj.vol 2

Peat. Area ng/injection Peak Acea ng/injection •Peak Ataa ng/injection j""1 

;2 ' (3568.96 0.54864275 '^  (67896 1 2.02981 58; 2 J (6&S4 12.2364969 2

^-b 0 0 2TT6876 0.00090861 ""6 81.2722 0.00340493 0 

1 2039.05 0.09425765 1 4665.82 0.28733717 1 4775.84 0.2959644 1

0 3193.26 0.09199935 1 2701.3 0.07660072 1 2860.13 0.08157219 1

0 1952.73 0.04178864 1 760.6 0.01453779 1 1002.96 0.02007788 1

0 9529.92 0.17015972 1 3072.31 0.04131432 1 3879.65 0.05544808 1

0 6006.18 0.11855815 1 1917.49 0.03094674 1 2747.36 0.04822597 1

0 10176 0.19628797 1 13426 0.25740589 1 17367 0.33151841 1

0 6749.7 0.1862532 1 1962.18 0.03798203 1 2158.03 0.04249747 1

1 10318 0.23150966 1 15622 0.36704547 1 17742 0.4212189 1

0 18340 0.4750843 1 10676 0.24350357 1 12723 0.30535714 1

1 0 0 2630.88 0.0386107 1 2958.65 0.04524719 1

1 13091 0.44599645 1 5190.67 0.14197485 1 6058.19 0.17535888 1

1 10551 0.22543809 1 4100.27 0.06443215 1 3657.59 0.05684283 1

0 5479.33 0.08107739 1 2217.41 0.02722462 0 2566.22 0.03162474 1

1 5342.08 0.07091336 1 0 0 0 0 
0 0 0 2556.52 0.02969845 1 2450.17 0.02833209 1

0 2710.36 0.02813666 1 0 0 0 0 
1 2044.88 0.01387467 0 1742.54 0.01182327 0 2381.17 0.01615642 0 
0 2646.14 0.01885592 0 1564.89 0.01115113 0 1709 0.01217803 0 
0 3406.59 0.01853404 0 938.48 0.00510593 0 1240.59 0.00674961 0 
1 1946.92 0.00942037 1 0 0 901.75 0.00426936 0 
1 2773.29 0.01089164 1 728.6 0.00273617 0 0 0 
1 1590.77 0.00360047 1 0 0 237.93 0.00053534 0 
0 2921 .39 0.00831692 1 0 0 0 0 

DCBarea DCB nq/inj. OCB area DCB nq/inj. DCB area DCB nq/inj. 
1 13092 0.0762757 1 11324 0.06420084 1 10932 0.06152361 1


Total nq PCB 3.08959737 Total nq PCB 13.7201552 Total nq PCB 14.2190768 

a used 2.5 a used 2.6 g used 2.6 
mL total vol. 10 mL total vol. 10 mL total vol. 10


•DDnTPCB T".t/*»iy4M ppmPCB 2C.3S49136 ppm »CB r2773440704 

ul DCS used 5 ul DCB used 5 ul DCB used 5

cone (nq/ul) 88.8 cone (nq/ul) 88.8 cone (nq/ul) 88.8 
DCB%R 85.8960637 DCB%R 72.2982428 DCB%R 69.2833413 

Homdog ppm Homolog ppm Homolog ppm 

di 0.23451497 di 0.59114607 di 0.61492765 
tri 0.92193917 tri 0.30150665 tri 0.38260623 
tetra 1.77979426 tetra 1.65653374 tetra 2.00627188 
oenta 1.52774008 penta 0.50680313 penta 0.59571367 
hexa 0.45747883 hexa 0.11126286 hexa 0.11463152 
hepta 0.11482389 hepta 0.07813869 hepta 0.09747311 
octa 0.04561805 octa 0.00526186 octa 0.00102949 



1
1
2
2
3
3
4
4
5
5

WMNB06/18, Webb McCall Calculations for New Bedford 

A I B I C | D I E F G H 1 J
I 1 STANDARDS (1:1 mixtures of aroclors 1242 and 1260) SAMPLE # R50U18B 

2 1 ppm std to check RT's 
* 3 Total PCB Cone (ng/ul) 0.2 1 10 dilution usec 1 

4 inj. Vol. 2 2 2 inj.vol 2 
5 peak ID Peak Area ng/iniection Peak Area ng/iniection Peak Area ng/iniection Peak Area ng/injection 

. 61 62.5416 0.011 62.5416 0.011 606.06 0.11 53.98 0.0094942 0 
1 7 6 102.44 0.029 102.44 0.029 830.16 0.29 96 0.0271769 0 
1 8 1 239.87 0.0226 809.63 0.113 5661.71 1.13 733.68 0.1009495 1 
k 9 8 305.87 0.022 1196.16 0.11 8097.93 1.1 1095.43 0.1000434 1 

1 10 2 202.41 0.0122 867.01 0.061 6315.35 0.61 787.79 0.0551831 1 
11 7 585.32 0.023 2506.14 0.115 17483 1.15 2322.23 0.1061914 1 
12 0 354.03 0.0222 1788.21 0.111 12903 1.11 1625.12 0.100902 1 

• 13 7 289.44 0.0176 1320.14 0.088 9187.29 0.88 1191.6 0.0792203 1 
I14 4 204.56 0.0136 1068.49 0.068 7530.82 0.68 981.72 0.0625363 1 
! 1 5 8 199.76 0.0112 1105.33 0.056 8147.77 0.56 990.75 0.0503315 1 

16 70 522.11 0.026 2362.54 0.13 15811 1.3 2189.06 0.1201969 1 
1 17 78 874.59 0.036 874.59 0.036 6885.12 0.36 825.7 0.0339876 0 

18 84 1167.37 0.074 1167.37 0.074 6782.73 0.74 1008.86 0.063952 0 
19 98+104 328.43 0.0138 1407.85 0.069 10450 0.69 1214.47 0.0591108 1 

•20 117+125 805.54 0.0312 3114.1 0.156 21211 1.56 2791 .23 0.1385458 1 
II

2 1 146 625.73 0.0302 2846.95 0.151 18975 1.51 2617.52 0.1385226 1 
22 160 260.01 0.0098 1245.54 0.049 8397.18 0.49 1105.69 0.0434374 1 
23 174 673.12 0.0248 3034.1 0.124 20460 1.24 2787.04 0.1136194 1 
24 203 669.17 0.0186 2933.44 0.093 18569 0.93 2638.68 0.0833147 1 
25 232+244 764.4 0.0196 3421 .49 0.098 22190 0.98 3098.78 0.0884781 1 
26 280 1091.83 0.022 4748. 6Sl 0.11 32509 1.1 4322.09 0.099735 1 

y2  7 332 441.69 0.0084 2183.01 0.042 15595 0.42 2016.84 0.0387936 1 
I 28 372 560.44 0.008 2682.34 0.04 18303 0.4 2280.77 0.033944 1 
! 2 9 448 152.56 0.0012 754.59 0.006 6038.39 0.06 620.39 0.00493 1 

30 528 267.99 0.003 1448 0.015 12037 0.15 1312.1 0.013618 1 

T 3 1 Peak Area ng/iniection Peak Area ng/iniection Peak Area ng/iniection DCB area DCB ng/ini. 
I 32 DCB 390.16 0.00592 3263.21 0.0592 24948 0.592 0 0 

33 
M 3  4 The detection limit for this analysis is 0.1 ng/iniection Total ngPCB 1.7662144 
( 3  5 These analyses are accurate to no more than 2 significant digits 

36 g used 1 
u37 mL total vol 1 

38 
39 ppm PCB 0.8831072 
40 

f4 1 ul DCB used 
42 cone (ng/ul) 
43 DCB%R #DIV/0! 

C 
44 
45 Homolog ng/inj Homolog ng/inj Homolog ng/inj Home log ppm % 
46 mono 0.011 mono 0.011 mono 0.11 monc 0.0047471 86 
47 di 0.0571 di 0.1695 di 1.695 di 0.0765686 90 

Us tri 0.078388 tri 0.39194 tri 3.9194 tri 0.178973 91 
49 tetra 0.092372 tetra 0.31786 tetra 3.1786 tetra 0.1453893 91 
50 penta 0.097006 penta 0.18903 penta 1.8903 pentc 0.0830514 88 

151 hexa 0.093254 hexa 0.46627 hexa 4.6627 hexa 0.2107014 90 
'52 hepta 0.06968 hepta 0.3484 hepta 3.484 hepts 0.1574304 90 
53 octa 0.0122 octa 0.061 octa 0.61 octa 0.026246 86 

-54 •%"« '<> of theoretical pom 

i l̂1 



• 

• 

m 

m 

m 

M 

m 

m 

iJ 

ifm 

•i 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

W 
SAMPLE # 

dilution used 
infivol 
Peak Area 

1519.86 
467.94 
229.75 
243.64 

70.6517 
41.3858 

32.2865 
106.58 

752.33 

DCB area 
5786.43 

Total ng PCB 

g used 

ml total vol. 

pom PCB 

ul DCB used 
cone (nq/ul) 
DCB %R 

Homoloq 
mono 
di 
ri 
etra 

penta 
hexa 
hepta 
octa 

X 
R70078804 
220925RRG 

1 

A 

nq/injection 
0.27644552 
0.16008819 
0.02164652 
0.01752405 

0 
0.00277624 
0.00259516 

0 
0.00214654 
0.00597565 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0.01929051 
0 
0 
0 
0 
0 

DCB nq/ini. 
0.12119606 

0.50848838 

4.1 

10 

0.62010778 

5 
118 

102.708528 

ppm 
0.33712868 
0.22697039 
0.02344243 
0.00904126 

0 
0.0023525 

0.02117251 
0 

WMNB06/18, Webb McCall Calculations for New Bedford 

Y z AA AE AC AO AE AF AG AH 
SAMPLE # R70078806 SAMPLE # R70078806 5AMPLE # R70078804 

181550RTG 181540RTG 221035WRG 
dilution used 1 dilution used 1 iilution used 1 

f\inj.vol £. inj.vol 2 nj.vol 2 
Peak Area nq/injection Peak Area nq/injection 'eak Area nq/injection 

t t1528.04 0.27793547 1677.25 0.30511356 2 308.78 0.0558515 1 
1 0 0 590.53 0.20405564 1 286.36 0.0949637 1 
0 897.7 0.13145955 1 256.82 0.02528934 1 111.91 0.0105439 0 
0 781.01 0.06896483 1 268.37 0.01930278 0 244.74 0.0176032 0 
0 490.97 0.03338828 1 0 0 86.9611 0.0052415 0 
0 1459.98 0.0648929 1 135.49 0.00532404 0 225.31 0.0088535 0 
0 965.99 0.06009067 1 89.0037 0.00558111 0 0 0 
0 673.24 0.04381473 1 0 0 0 0 
0 577.43 0.0370789 1 0 0 0 0 
0 658.84 0.03391142 1 127.06 0.00712391 0 45.3055 0.0025402 0 
0 1047.77 0.05570428 1 0 0 0 0 
0 715.83 0.0294651 0 0 0 0 0 
0 0 0 0 0 0 0 
0 426.99 0.01884022 1 0 0 37.1354 0.0015604 0 
0 321.88 0.01246699 0 0 0 0 0 
0 119.38 0.00576171 0 0 0 0 0 
0 0 0 0 0 0 0 
0 159.55 0.00587836 0 0 0 0 0 
0 0 0 0 0 0 0 
0 152.18 0.00390205 0 0 0 0 0 
0 177.97 0.00358603 0 89.0273 0.00179387 0 92.0563 0.0018549 0 
0 0 0 0 0 0 0 
0 115.83 0.00165342 0 45.4583 0.00064889 0 46.2291 0.0006599 0 
0 0 0 0 0 • 0 0 
0 0 0 0 0 0 0 

DCB area DCB nq/ini. DCB area DCB nq/ini. DCB area DCB nq/ini. 
1 5637.82 0.11754468 1 5508.13 0.11435817 1 6342.12 0.1348495 1 

/ Total nq PCB 0.8887949 / Total nq PCB 0.57423315 V Total nq PCE 0.1996725 / 

Q used 4.1 g used 4.2 g used 3.6 
mL total vol. 10 mL total vol. 10 mL total vol 10 

t 

J DomPCB 1.08389622 / pom PCB 0.68361089 /^ pom PCB 0.277323 •J 

ul DCB used 5 ul DCB used 5 ul DCB used 5 
cone (nq/ul) 118 cone (nq/ul) 118 cone (nq/ul) 118 
DCB %R 99.6141385 DCB%R 96.9137051 DCB%R 114.27923 

Homoloq ppm Homoloq ppm Homoloq ppm 
mono 0.3389457 mono 0.36323043 mono 0.0775715 
di 0.18134238 di 0.27877461 di 0.1526506 
ri 0.27113599 tri 0.0302.695 tr i 0.037913 
etra 0.20924896 etra 0.00848084 tetra 0.003528 

penta 0.0388782 penta 0 penta 0.0016037 
hexa 0.03367267 hexa 0 hexa 0.0005635 
hepta 0.00865595 hepta 0.00213556 hepta 0.0025763 
octa 0.00201636 octa 0.00077249 octa 0.0009165 

J 51 

1" 
53 
54 
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1 

2 

• 3 
4 
5 
6 

• 

iAm 

m 

^ 

m 

M 

P 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

"45 * 
46 
47 
48 

' 
49 
50 
51 

1 
I 5  2 

53 

WMNB06/20, Webb McCall Calculations for New Bedford 

K L M N O P Q R s 
SAMPLE # R70078804 SAMPLE # R70078804 SAMPLE # R70078804 

250938WRG 221035WRG 221050WRG 
dilution usec •) dilution used 1 dilution used 1 

oinj.vol £. inj.vol 2 inj.vol 2 
Peak Area nq/injection Peak Area ng/injection Peak Area ng/injection 

t6721.86 1.2686599 1390.78 0.25906708 2 135.05 0.0212586 1 
0 0 0 0 0 0 

638.7 0.0824558 1 876.65 0.11908882 1 185.32 0.01818519 0 
355.71 0.0263926 1 417.85 0.03226007 1 113.68 0.00808875 0 

90.3868 0.0054859 0 0 0 111.66 0.00677704 0 
64.5867 0.0024832 0 69.8721 0.0026864 0 0 0 

275.67 0.0169375 0 149.55 0.00918856 0 0 0 
187.89 0.010495 0 0 0 0 0 

0 0 0 0 0 0 
292.88 0.0165258 1 74.2654 0.00419198 0 25.6042 0.00144525 0 
130.43 0.0059187 0 40.7215 0.00184788 0 0 0 
100.55 0.003607 0 57.3076 0.00205578 0 119.43 0.00428427 0 

• o 0 42.8053 0.00171393 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

142.87 0.0047886 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 6098.62 0.22590397 1 

93.4739 0.0015438 0 81.5104 0.00134623 0 12368 0.37577968 1 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

DCB area DCB na/inj. DCB area DCB na/ini. DCB area DCB nq/inj. 
10874 0.250343 1 11394 0.26400713 1 14191 0.33750465 1 

Total ng PCE 1.4452938 / Total ng PCB 0.43344672 / Total na PCB 0.66172276 / 

qused 10.2 g used 11 gused 10.9 
ml total vol. 5 mL total vol. 5 mL total vol. 5 

, 
ppm PCS 0.3542387 / 30rn PCB 0.09851062 / oomPCB 0.15177127 v/ 

ul DCB used 5 ul DCB used 5 ul DCB used 5 
cone (nq/ul) 118 cone (ng/ul) 118 cone fna/ul) 118 
DCB%R 106.07752 DCB%R 111.867429 DCB %R 143.010447 

Homoloq ppm Homolog ppm Homoloq ppm 
mono 0.3109461 mono 0.05887888 mono 0.00487583 
di 0.0218269 di 0.0288986 di 0.00463472 
ri 0.0109561 ri 0.00819773 tri 0.00294578 
etra 0.0085368 etra 0.00171812 tetra 0.00131411 

penta 0.0004207 penta 0.00051132 penta 0 

hexa 0.0005868 hexa 0 hexa 0.00518128 
hepta 0.0009652 hepta 0.00030596 hepta 0.13281955 
octa 0 octa 0 octa 0 

T u V 
S ,MPLE # HEXU20A 

di ution used 1 
n .vol 2 
P ak Area nq/iniection 

0 0 
56.1354 0.01202629 1 

0 0 
0 0 
0 0 

166.86 0.00641533 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

5 '.0303 0.00207963 0 
0 0 

74.0718 0.00293096 0 
0 0 
0 0 
0 0 

188.06 0.00412791 0 
142.18 0.00234825 0 

0 0 
53.677 0.00059907 0 

0 0 
0 0 

[ CB area DCB nq/inj. 
0 0 

otal nq PCB 0.03052744 

used 1 
iL total vol. 1 

iomPCB r
Iri DCB used 

0.01526372 

one (nq/ul) 
)CB %R #DIV/0 ! 

lomoloq ppm 
lono 0 

0.00601315 
ri 0.00320767 
etra 0 
>enta 0.00084274 
texa 0.00186895 
lepta 0.00303168 
icta 0.00029954 
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Webb McCall Calculations for New Bedford Samples 

m 
K L M N O P Q R s T u V 

1 SAMPLE * R70078809 SAMPLE * R70078809 SAMPLE * R70078809 £ AMPLE * R70078809 
2 081410SEM 071420SEM 081430SEM 081440SEM 
3 dilution usec 1 dilution used 1 dilution used 1 d lution used 1 
4 inj.vol 2 inj.vol 2 inj.vol 2 ii j.vol 2 
5 Peak Area nq/injection Peak Area ng/injection Peak Area ng/injection Peak Area ng/injection 

« 6 1351.32 0.0636207 1 1352 0.0636521 1 13823 0.76620607 1 14021 0.78017038 1 
7 693.24 0.1311015 1 328.59 0.05678304 1 2009.19 0.39930198 2 2211.21 0.44047518 2 
8 82.6224 0.0054999 0 3437.37 0.36667472 1 2017.8 0.18222666 1 1952.65 0.17376156 1 

9 243.54 0.009434 0 5529.49 0.39741213 1 1190.41 0.05393452 1 1445.83 0.0670381 1 
10 21.8019 0.0006867 0 4075.69 0.2044745 1 182.16 0.00573717 0 304.41 0.00958747 0 
11 93.952 0.0021076 0 10136 0.38604872 1 442.93 0.00993591 0 , 527.89 0.01184176 0 
12 37.2195 0.0010296 0 8378.04 0.38901043 1 545.09 0.01507913 0 104.1 0.00287978 0 

H 13 96.1346 0.0023587 0 6161.9 0.2866923 1 349.1 0.0085652 0 874.24 0.02268555 1 
14 0 0 4724.98 0.23221608 1 0 0 0 0 
15 0 0 5272.07 0.18652296 1 0 0 61 .6243 0.00159689 0 
16 0 0 7618.91 0.33052801 1 165.62 0.00466823 0 202.2 0.00569929 0flf 
17 0 0 5693.06 0.2189362 1 0 0 0 0 
18 0 0 3288.48 0.08845379 1 0 0 0 0 
19 0 0 1885.72 0.04331486 1 120.44 0.00258848 0 5 7.4514 0.00123474 0 
20 124 0.003054 0 1183.78 0.02915572 0 123.94 0.00305256 0 0 0 
21 0 0 0 0 0 Oj 0 01 
22 0 0 327.79 0.00759823 0 0 Ol 0 0 

m 23 0 0 302.53 0.0050867 0 0 0| 0 0 
24 49.9379 0.0008035 0 244.64 0.00393615 0 0 o{ 0 0 
25 178.04 0.0022506 0 344.89 0.00435983 0 79.5416 0.0010055 oi 49.5416 0.00062627 0 
26 0 0 64.9109 0.00076047 0 0 0! 0 0 
27 101.97 0.0007664 0 252.89 0.00190075 0 80.2447 0.00060313 Ol 75.177 0.00056504 0 
28 26.6927 0.000106 0 82.7976 0.00032882 0 65.4029 0.00025974 0 26.4293 0.00010496 0 
29 0 0 108.38 0.0006631 0 90.3145 0.00055257 0 18.279 0.00011184 0 

gri 30 DCS area DCB no/ini. DCB area DCB na/ini. DCB area DCB ng/ini. C CBarea DCB nq/ini. 
31 13944 0.1393262 1 12382 0.12009439 1 19474 0.20741318 1 17505 0.18317027 1 
32 
33 Total ng PCB 0.2228192 Total ng PCB 3.30450961 Total ng PCB 1.45371687 T jtal ng PCB 1.51837879 

41 34 
35 a used 2.42 a used 2.6 a used 2.6 q used 2.8 
36 mL total vol. 10 mL total vol. 10 mL total vol. 10 IT L total vol. 10 

•v< 37 

I 3  8 com PCB 0.4603702 DDffl PCB 6.35482618 wxnPCB 2.79560936 p imPCB 2.7113907 
f 

1
39 
40 ulDCBused 5 ulDCBused 5 ul DCB used 5 u DCB used 5 

I41 
I 

cone (ng/ul) 296 cone (ng/ul) 296 cone (ng/ul) 296 C me (ng/ul) 296 
42 DCB%R 47.06966 DCB%R 40.5724292 DCB%R 70.0720205 D :B%R 61.8818491 

"I 
43 I 

44 4 Homolog ppm Homolog ppm Homolog ppm I- xnolog ppm 

I45 mono 0.1314477 mono 0.12240788 mono 1.47347322 rr 300 1.39316139 
r 

46 di 0.2871071 dl 1.00540538 di 1.14425436 d 1.12677904 

1
47 tri 0.0225194 tri 2.60427703 tri 0.13692904 ti i 0.13319209 
48 tetra 0.0048733 tetra 1.79946896 tetra 0.02284547 tc tra I 0.05058739 

1 49 penta 0.0003155 penta 0.60509952 penta 0.0034943 P nta 0.00321601 
50 hexa 0.0061605 hexa 0.18714136 hexa 0.0099573 h xa 0.0019403 

4si hepta 0.0061442 hepta 0.0254632 hepta 0.00193366 h ota 0.00111833 
octa 0.0018025 octa 0.00556284 octa 0.00272201 O( ;ta 0.00139614 1" 

WMNB09/09, U-79 



Understanding Reagent Spreadsheets 

The concentrations of reagents in samples are calculated by a 
procedure developed by GRC. The reagents DMSO, TMH and PEG 400 are 
injected together. They produce a distinctive peak pattern. DMSO produces 
only one peak. TMH produces 2 peaks, but only the largest one is used for 
quantitation. PEG 400 produces a series of peaks, the heights of the four 
largest peaks are summed and used for quantitation. 

As a general rule for liquid chromatography, standards should bracket 
samples. In other words, it is best to have a standard of higher concentration 
and a standard of lower concentration for calculation of sample concentration. 
That way the sample concentration can be calculated by linear interpolation, 
which will greatly reduce inaccuracy caused by nonlinear detector response. 
The micrograms of reagent represented by each peak in a sample is calculated 
by linear interpolation between two standards having the same peak at higher 
and lower concentrations. The equation for the calculation is listed below: 

jh - [(Hih-Hj|)(ugjh-ugjj)/(Hih-Hjx)] 

where i refers to a peak name, 
x refers to the sample, 
h refers to the higher standard, 
I refers to the lower standard, and 
H is a peak height. 

The number of micrograms of analyte "i" in an injection is calculated 
from the concentration of that analyte in the standard and the injection volume 
as follows. (Remember that mg/mL = ug/uL) 

ugis - CjS * VjS 

where C\s = the concentration of "i" in the standard (in mg/mL) 
Vjs = the injection volume for the standard. 
ugjs • the micrograms of analyte "i" in standard injection. 

The concentration of analyte "i" in the reagent is calculated from the 
micrograms in the injection, the sample injection volume, the sample solution 
volume (usually 10 ml_), and the sample weight. It is most useful to report 
concentrations in mg analyte per gram of reagent or wash water. The equation 
for that is given below. 

H;HT (mg/g) = (ugix * V)/(Vjx - W) 

where V is the sample solution volume in mL (usually 10 mL) 
Vjx is the sample injection volume and 
W is the sample weight in grams. 

-D-3  1 



NBRG06/19 

A | B C D E F G H 1 J 

1 STANDAR )S SAMPLE # R70078806 
2 170900WTG 
3 Standard lumber 3 2 0 dilution usec 1 

4 inj. Vol. 10 10 10 inj.vol 10 

5 compound Peak Height ug/injection Peak Height ug/injection Peak Height ug/injection Peak Height ug/injection 
6 DMSO 459920 22.02 1816256 110.1 3353320 220.2 760326 41.528264 1 
7 TMH 180721 10.54 425775 52.7 3339838 527 244243 21.468561 1 

8 PEG a 99092 NA 117680 NA 333013 NA 100843 
9 PEGb 99431 NA 44212 NA 406573 NA 22412 

10 PEGc 33472 NA 117275 NA 282619 NA 94280 
11 PEGd 94297 NA 106762 NA 275791 NA 97530 
12 PEG SUM 326292 11.25 385929 56.25 1297996 562.5 315065 10.862912 0 
13 
14 qused 1.4 
15 mL prep vol 10 
16 

17 compound samp mg/q 
18 DMSO 29.663046 00 

I 
19 TMH 15.334686 Q 

20 Approximate detection lim ts; PEG: 10 mg/q. TMH: mg/g, DMS ): 1 mg/g. PEG 7.7592228 

Pagel 
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NBRG06/19 

W X Y Z A A AB AC AD AE AF AG AH 
1 SAMPLE * R70078804 SAMPLE # R70078804 SAMPLE # R70078804 SAMPLE * 
2 250840RRG 250938WRG 220925RRG 
3 dilution usec 1 dilution used 1 dilution used 1 dilution usec 1 
4 inj.vol 10 inj.vol 10 inj.vol 10 in). vol 10 

5 Peak Height ug/injection Peak Height un/injection Peak Height u,g/injection Peak Height ug/injection 
6 2901421 187.83044 1 431763 20.671902 0 2642954 169.31643 1 0 0 
7 763251 107.62842 1 168876 9.8491766 0 699422 97.239453 1 0 0 
8 145209 95158 147107 
9 65965 95078 73777 

10 142965 92012 146896 
11 126095 95780 125920 
12 480234 108.59474 1 378028 50.288181 1 493700 116.06915 1 0 0 0 
13 
14 gused 1.2 g used 1.3 gused 1 gused 2 
15 ml prep vol 10 mL prep vol 10 mL prep vol 10 mL prep vol 10 
16 

17 
18 

compound 
DMSO 

samp mg/g 
156.52537 

compound 
DMSO 

samp mg/g 
15.901463 

compound 
DMSO 

samp mg/g 
169.31643 

compound 
DMSO 

samp mg/g 
0 

'O 
oo 

19 TMH 89.690347 TMH 7.5762897 TMH 97.239453 TMH 0 
i 

20 PEG 90.495613 PEG 38.683216 PEG 116.06915 PEG 0 

Page3 



NBRG07/19 

N O P Q R S T U V W X Y 
1 

••̂ ^̂ M 
SAMPLE # R70078807 SAMPLE # R70078807 SAMPLE # SAMPLE * 

2 (spiked) 191105SEM (spiked) 191105SEM 
3 dilution used 1 dilution usec 1 dilution used 1 dilution used 1 
4 inj.vol 10 Inj.vol 10 in), vol 10 Inj.vol 10 
5 Peak Height UQ/lniection Peak Height ug/inlection Peak Height ug/lnlectlon Peak Height ug/lniectlon 
6 1876957 120.80471 1 1830152 116.95365 1 0 0 0 0 
7 420778 54.590005 1 416048 53.990466 1 0 0 0 0 
8 34027 64639 
9 47602 73364 

10 45012 66418 
11 33211 34646 
12 159852 5.2390643 0 239067 7.8352937 0 0 0 0 0 0 0 
13 
14 qused 4 qused 4 gused 2 gused 2 
15 mL prep vol 5 mL prep vol 5 mL prep vol 10 mL prep vol 10 
16 after 2nd bl< w dow 
17 compound samp mg/g compound samp mg/g compound samp mg/g compound samp mg/g 
18 DMSO 15.100589 DMSO 14.619207 DMSO 0 DMSO 0 
19 
20 

TMH 
PEG 

6.8237506 
0.654883 

TMH 
PEG 

6.7488083 
0.9794117 

TMH 
PEG 

0 
0 

TMH 
PEG 

0 
0 

oo 
i 

Q 

^O' 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

NBRG07/21 

N O P Q R S T U 
SAMPLE * R70078807 SAMPLE * R70078804 SAMPLE f R70078804 
(spiked) 191105SEM 220959SRG 221050SRG 

dilution used 1 dilution used 1 dilution used 1 
inj.vol 10 ini.vol 10 ini.vol 10 
Peak Height uq/injection Peak Height ug/iniection Peak Height ua/lnlectlon 

1772037 116.21535 1 1475974 94.567405 1 1176808 73.810235 
419954 55.761059 1 329573 39.776076 1 244881 23.579434 
134863 110065 108566 
141009 117126 110257 
133689 115392 108620 
58765 31274 54098 

468326 85.834003 1 373857 10.57147 0 381541 10.788749 

a used 4 a used 2.6 qused 2.9 
mL prep vol 5 mL prep vol 5 mL prep vol 5 

compound samp mo/q compound samp mg/g compound samp mg/g 
DMSO 14.526918 DMSO 18.186039 DMSO 12.725903 
TMH 6.9701324 TMH 7.6492455 TMH 4.0654196 
PEG 10.72925 PEG 2.0329751 PEG 1.8601292 

V 

1 
1 

0 

W 
SAMPLE * 

dilution usec 
inj.vol 
Peak Helqht 

574500 
209637 
105053 
110029 
115405 
21647 

352134 

gused 
mL prep vol 

compound 
DMSO 
TMH 
PEG 

X 
R70078804 
221120SRG 

1 
10 

uq/iniection 
32.020028 
16.839311 

9.9572141 

3.6 
5 

samp mg/g 
4.4472262 
2.3387932 
1 .3829464 

Y 

1 
1 

0 

z 
SAMPLE * 

dilution usec 
Inj.vol 
Peak Height 

2203977 
461535 
137449 
141708 
133229 
43131 

455517 

gused 
mL prep vol 

compound 
DMSO 
TMH 
PEG 

A A 
R70078804 
250925SRG 

1 
10 

UQ/iniectlon 

152.80223 
61.343109 

79.21748 

2.5 
5 

samp mg/g 
30.560445 
12.268622 
15.843496 

AB 

1 
1 

1 

CM 
co 
I 



Appendix E.


Copies of Notebook Pages


Notebook Used Page 
Lab 2 E-1

NB Harbor 1 E-70

Lab 3 E-161
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vy\ 

1ST-0. 

fiU t© .̂1 
POSi 



f2


/ M_.fl 

loao 

R 1150̂ -̂ 033 1 1 600S JR. 

ftl 

OU 

i  n 

E- iz  r 



113 

i / 

Eloo-7 
3/31/86 

«*tt£c*/ 

E-123 



tftt


0^30 vJT C.OW ^  6 SCL 

• !i 

(2 Ox 

w . 
* 

E-1251 



IM 

"Si 

SAMPLE NUMBER 3ML Vial 3ml vial& 
Tare Slurry wt. 

R70078800405 O? ftfSJ£ £0 ^"Jt 2«-2,, 

R70078800405 o YgoS J> A ^ /^.Vc 

R70078800405 rJM>rfS3i( 
^*!» 

/T-T4 
J 

R70078800405/*** SJ/ 1.?. /*VM.. 
^ 

R70078800405/fl#t)SJK f-t IJT.I, 
R70078800405n«* SJ/ 1̂  20.0 

R70078800405 )30»S5/ ^•(H /?. 3 

R70078800405 /«/fl9 SjR f-V<j
•* 

tf-Cx: 
J 

R70078800405H00SCJ/ n.%" \ n
J 

R70078800405 S 

R70078800405 S 

R70078800405 S 

V)On«t0Wl JxdOivtf \i |2.]< ' O 

Slurry 
Wt. 
/^4j 

^ 
^.(>< 

tf-<f«; 
•* 

?.6 

T-f 

'Mr 

"f.4c 
J 

*}&<{
-* 

y-S-i 
^ 

J.Jc 

Water Wash 
Vial Tare Wt. 

20. v;J 

a^.^. 
x3 

2". 6. 

2dLf. 

P .̂tc 

' 
1 0^1 

IQ.Sf 

30S<\ 
) 

2t.q + 

Vial&Waler 
Wash Wt. 
V5-^f 

-^ 
*/4- 3<f 

/^/.-^2 y 
(/o^c 

JVi 

</^ j 

Ul.^ 

^5.z 
t\(.b* 
"M f̂ 

J 

Water 
Wash Wl. 
•£Z. T-j

7 

2L5."?<; 
•^ 

*</.&: 
. 1 

11-Sq 
)̂ 

23<> 
J 

22..̂  
-' 

Od-1c 
^ 

8ml Vial& 
Wet Soil Wl. 

/"H-ifa 
^ 

/Z-Z^f 
J 

/Z-~}«i 
' 

U i^ 

I2..CL 
J 

|'Z. *|̂  

^ 
|5C>c; 

J 

/Vet Soil Wl. 
alter Wash 

"3-Of 
-* 

2-^7
J 

2.-*ta 
J 

— 3./c 

3.2, 

2 * IQJ

T. l<? 

-^ 
*3-l<;j 

8ml VialS Dry Soil PPM Cone. 
Dry Soil Wt Wt. 

'/ \.
1 

/ 3, rif -3— 4S?

II'-, 1 l. Ji1! S' W 

1! 1. I 'i. I/.*) ')S> —5— 

—:^ 

l!.-J 1 (. /t.r -)J* 
' 

II.'). , <; j ̂  f;^. 

/n.r, , J.3 S£ 
j 

K-'l. I ,' O, ^«| 'J 
3 

1! 1. I •> . <"-•/? e< 
•"* J 

MJT nj 

C 



1200 

olc. GtfT-U 03J'c 

c^ 

04'c 

J&C_ 

113." . ~jTr^s__ 03..HL 
322V" Or? 

E-129 



V

,1: l>' 

^
,//<*• , \y f  r 

, 1 ^ 
^x \ * 

•^i 

•J3 
COLO 

GfOii 0.0, 

Wrf lo-3s 

w\ JU^, 
O . t f ] 

WT slu*-nj, K/scta- v bc»c 

E-131 



00 

o 
UM jjJ")G 

. 

WT OF 

Of o 
/0.3, 

J 0^ 

3 A 

v 

E-1331 



T .7 // J..j -Uj­
n 1>ĵ  
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